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BKITISH DESMIDIACEiE. 



Genus 13. EUASTRUM Ehrenb., 1832. 

Ehrenb. Entwick. Lebends. d. Infua. 1832, p. 82 (in part). 

Ehrenb. Infus. 1838, p. 160. 

Balfa in Ann. Mag. Nat. Hist. 1844, p. 187. 

Ealfs, Brit. Deem. 1848, p. 78. 

De Bary, Conj. 1868, p. 50, 70-71. 

Arch, in Pritch. Infus. 1861, pp. 720, 728. 

Eabenh. Flor. Europ. Algar. Ill, 1868, p. 179. 

Wolle, Deem. U.S. 1884, p. 97. 

Cooke, Brit. Desm. 1886, p. 63. 

Hansg. Prodr. Algenfl. B5hm. 1888, p. 203. 

De Toni, Syll. Alg. 1889, p. 1065. 

G. S. West, Treatise Brit. Freshw, Alg. 1904, p. 164. 

Cells of variable size, longer than broad, compressed^ 
deeply constricted in the middle, sinus generally linear 
(rarely open) ; semicells commonly truncate-pyramidate, 
apex with a median incision of variable depths sometimes 
scarcely evident or absent, lateral margins entire, 
sinuate, or variously lobed, at or near the centre of the 
semicells tvith mie or more somewhat hemispherical pro- 
tuberances (or tumours) variously disposed ; vertical 
view more or less elliptical, with one or more pro- 
tuberances on each side ; one chloroplast in each semi- 
cell, often irregularly lobed and ridged, with a single 
central pyrenoid in the small species, and a number of 
scattered ones in the large species. 

Zygospores globose, ellipsoid, or oblong-ellipsoid, 
ornamented with numerous conical papillae, or with 
simple (or furcate) spines. 
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5i BRITISH DESMIDIACEJ;. 

The genus Eicastrum 18 separated from the preceding genera 
of the CosmarieaB by the relatively short, compressed cells. It 
resembles Tetmemonis in the presence of the apical notch, but 
differs in its short, compressed cells, with sinuate or lobed 
margins and central protuberances (or tumours). 

Euastrum includes a great variety of species, some of which 
are transitional forms connecting it with other genera, such 
as Cosmarium and Micrasterias. E. verrucosum is the only 
British species connecting it with MicraateriaSy but quite a 
number of British species connect the genus with Cosmarium ; 
such (for example) are, — E. occidentale, E. montanum, 
E, Comubiense, and E. crispulum. 

Most of the species are lobed, some more than others, and 
there is always an odd number of lobes. The unpaired lobe 
at the apex of the semicell is always termed the polar lobe ; 
the others are known as lateral lobes. 

The name ^'Eelierella " (Bory, ' Dictionnaire classique d'His- 
toire naturelle,' 1826, vol. viii, p. 98) which was revived by 
O. Kuntze ('Revis. gen. plant.' 1891, p. 897, etc.) is absolutely 
useless as a generic name. It is impossible to establish a genus 
on the remarks made by Bory, and Kuntze's genus Helierella 
includes two well-defined and well-known genera of Desmids. 

There are 46 British species, less than half of which can be 
considered as common. They can be conveniently arranged, 
with due consideration of their relationships, as follows : — 

Section A. Polar lobe with a distinct median notch, often deep 
and Unear. 

a. Cells generally large (length 50 — 206/i), polar lobe 
short ; cell- wall usimlly punctate or scrobiculate ; 
external angles of polar lobe rounded. 
* Lateral margins lobed or sinuate. 

^3, 



isT. 



^^. 



3^ 



rC. 



** Lateral margins entire. 



V 



f " 


3 1. 


"E. veatrieotum. 


H - 


^ 2. 


E. crassvm. 


1 - 


^ 3. 
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^ 4 


E. pintuitum. 


7- 


? 5. 


E. ohlongum. 
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7 6. 


E.DideUa. 


'( - 


,7- 7. 


E. affine. 


y- 


>o 8. 


E. ampuUaceum. 


f 


9. 


E. nnuomm. 
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10. 


E. Jenneri. 
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-4 11. 


E. aboeme. 


y- 


8 12. 


E. inerme. 
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13. 


E. euneaiwm. 


- ,5 14 


E. ansaivm. 
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/ 16. 


E. obetum. 
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E. pingue. 
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EUASTOUM. 3 

/3. Cells of medium size (length 26 — 135 fi), polar lobe 
distinctly elongate ; cell- wall smooth or scrobicu- 
late ; external angles of polar lobe rounded. 
^7. 2' S 17, E.insigne, 

i> 18. E. intermedium, 

il9. E. Wehbianvm. 
(lengthlO— 79 A«); cell- wall 
smooth, granulate, or spinous ; external angles of 
polar lobe usually furnished with a spine. 

* Lateral margins crenate, lobed, or sinuate. 

t Margins crenate. 

^7' ^. 20. E. S^ndtnerianum. 
tt Margins lobed or sinuate. 

^;. "-'3 21. E.rostratum, 
^'10 22, E, Tumerii. 
/V' />r 23. J&. 8pino8um. 
'• /L^ /f 24s. E, hiderUatum. 
^f / 25. E, pictum, 

/f J - y 26. E. divaricatum. 
" ^- r 27. E, dubium, 
" ' -^ ' ^ ^ 2S, E, erosum, 
** Lateral margins usually without lobes. 

^» /y- 'S 29. E.pulcheUmn, 
/(p- xf 30. E, elegans, 
• zfr-^<f 31. E, hinale, 
jj, / - «/ 32. E, denticuldtvm, 
Jj 33. E, minutiMimum, 
1 t •/ 34. J^. incavatum. 
„ S--f 35. E, montanum. 
Section B. Polar lobe entire, generally somewhat retuse in the 
middle. 

a. Cells large, 48 — 114 /i in length. 

* Margin distinctly lobed. 

t Cell-wall smooth. ^. /a-^'«o/Je ('^"-^ 

•7' /^-'v 36. E. pedinatum. 
ft Cell- wall granulate. 

•"f' '7 37. E, gemmatum. 
y*. / 38. E. verrucosum. 

** Margin not lobed ; cell- wall granulate. 

^f. ^o S9, E, occidentale, 
fi. Cells small, 175 — 48 fi in length. 

* Semicells distinctly three-lobed. 

*^o, n- '3 A^. E, insulare, 
■i^ fj 41. JE7. erasBangvlatum, 
if.0. $ 42. E, Comubiense. 

** Semicells not distinctly three-lobed. 

ifv, f-{o 43. E, craaeicoUe. 
.. /r- '^ 44. E, crispulum, 
fy 45. JS?. suhlohatum. 

Lt' '^'^ 46. E, validum. 
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4 BRITISH desmidiacej:, 

1. Euastrum ventricosum Lund. 
(PI. XXXIII, figs. 1-3.) 

? Euastrum crassum (Br^b.) Ktitz. var. P Ralfa, Brit. Desm. 1848, t. 11, 

f. 3 e,/. 
Euastrum ventricosum Lund. Desm. Suec. 1871, p. 18, t. 2, f . 2 ; Wolle, 

Desm. U.S. 1884, p. 160 ; Cooke, Brit. Desm. 1886, p. 67, t. 33, f . 1 ; 

Wolle, Freshw. Alg. U.S. 1887, p. 38, t. 68, f. 1-3; De Toni, Syll. Alg. 

1889, p. 1090; West, Alg. N. Wales. 1890, p. 287; Al^. W. Ireland, 

1892, p. 137 ; Roy & Biss. Scott. Desm. 1893, p. 178 ; Nordst. Index 

Desm. 1896. p. 267 ; West & G. S. West, Alg. S. England, 1897, p. 483 ; 

Alg. N. Ireland, 1902, p. 28. 
Helierella ventricosa Euntze, Beris. gen. plant. 1891, p. 899. 

Cells rather above the medium size, 1^ times longer 
than broad, deeply constricted, sinus narrowly linear ; 
semicells in front view somewhat semi-elliptical, strongly 
dilated at the base, unequally three-lobed, the inter- 
vening incisions narrow ; polar lobe smaller than lateral 
lobes, strongly convex, with a deep and narrow median 
incision, from vertical view oblong-elliptic with deeply 
emarginate poles ; lateral lobes bilobulate, with a broad 
median hollow, upper lobule obtuse and from the side 
view entire, lower lobule subtriangular with basal angles 
somewhat rounded; semicells with three tumours across 
the base and two across the middle. Side view of semi- 
cell somewhat pyramidate, with a protuberance on each 
side below the middle; apex dilated, truncate, with 
rounded angles. Vertical view angular-elliptic, showing 
five undulations on each side. Cell- wall punctate. 

Zygospore globose, furnished with large pointed 
teeth which are mostly curved (about twelve teeth 
visible around the margin). 

Length 80-136 /x ; breadth 52-80 /x ; breadth of 
isthmus 18-28 /ut; thickness 33-48 /x; diam. zygosp., 
with teeth, about 110 /x. 

England. — Near Bowness, Westmoreland (Bissett). 
Hawkshead, Lancashire ! Thursley Common, Surrey ! 
Near Bovey Tracey, Devon {Bennett). 

Wales, — Llyn Teym, Snowdon, bog above Capel 
Curig Lakes, Carnarvonshire ! Dolgelly, Merioneth ! 

Scotland, — Sutherland ! Inverness ! Aberdeen ! 



Digitized by 



Google 



EUASTRUM. 5 

Kincardine, Perth! Argyll, Arran {Roy Sf Bissett). 
Ross and Skye ! General and often abundant in the 
Outer Hebrides ! 

Ireland. — Lough Macgrath and near Dungloe, 
Donegal ! Near Foxford, Mayo ! Ballynahinch, Kyle- 
more, and Lakes near Recess, Galway ! Carrantuohill 
and near Castletown, Kerry! Dublin and Wicklow 
{Archer). 

Geogr. Distribution. — Sweden. India (var.). United 
States. 

This characteristic species is somewhat rare in the British 
Islands. In some parts of the west of Ireland, Skye, and 
in the Outer Hebrides, it occurs in large quantity along with 
E, inerme (Ralfs) Lund. 

It is considerably smaller than E. crasaum, of different pro- 
portions, and differs considerably in its lateral lobes, the 
upper lobules of which are entire. Wolle observed the zygo- 
spore from Florida, U.S.A. 

2. Euastrum crassum (Breb.) Kiitz. 
(PI. XXXIII, figs. 4-6,) 

Heterocarpella crassa Breb. in ChevaJ. microscop. et usage, Paris, 1839, 

p. 272 (name). 
Co$maHum craasum Br6b. in Menegh. Synops. Desm. 1840, p. 222. 
Euastrum Pelta EaJfs in Ann. Mag. Nat. Hist., xiv, 1844, p. 190, t. 7, f. 1. 
Euastrum crassum (Breb) Kiitz. rhycol. germ. 1846, p. 186 ; Ralfs, Brit. 

Desm. 1848, p. 81, t. 11, f. 3 ; Arch, in Pritch. Infus.. 1861, p. 728 ; 

Rabenh. Flor. Europ. Algar. Ill, 1868, p. 181 ; Lund. Desm. Suec. 1871, 

p. 17, 1. 1, f. 10 ; Kirchn. Alg. Schles. 1878, p. 167 ; Wolle, Desm. U.S., 

1884, p. 97, t. 25, f. 1-3 ; Cooke, Brit. Desm. 1886, p. 65, t. 32, f. 1 ; 

Hansg. Prodr. Algenfl. B5hm. 1888, p. 205; De Toni, Syll. Alg. 1889, 

p. 1088; West, Alg. N. Wales 1890, p. 287, t. 6, f. 38; West, Alg. 

W. Ireland, 1892, p. 136 ; Roy & Biss. Scott. Desm. 1893, p. 176 ; West 

& a. S. West, Alg. S. England, 1897, p. 488 ; Alga-fl. Torks. 1900, p. 60 ; 

Alg. N. Ireland, 1902, p. 27. 
E. crassum var appendiculatum Br^b. Liste Desm. 1856, p. 122. 
E. crassum b. majus Rabenh. Flor. Europ. Algar. Ill, 1868, p. 182. 
E. crcaso-humerosum Benn. in Ann. Bot. iv, 1889, p. 171 ; in Joum. Roy. 

MicT. Soc. 1890, p. 7, t. 1, f. 14 (figure bad ! ). 
Hdierella crassa Euntze, Revis. gen. plant. 1891, p. 898. 
Euastrum magnificum Wolle var. crassoides WoUe, in Hastings* ' Desm". 

New Hampsh.,' Amer. Month. Micr. Joum. 1892, p. 153, f. 1. (Vide 

West. & G. S. West in Joum. Bot. 1895, p. 67.) 

Cells large, almost twice as long as broad, elliptic- 
oblong, deeply constricted, sinus narrowly linear ; 
semicells in front view unequally three-lobed, inter- 



Digitized by 



Google 



b BRITISH DESMIDIACE^. 

vening incisions narrow, closed or slightly open ; polar 
lobe smaller than the lateral lobes, convex and broadly 
cuneate, with a deep and narrow median incision, from 
vertical view oblong-elliptic with deeply emarginate 
poles ; lateral lobes very broad, sides broadly hollowed 
(sometimes with a rounded lateral projection), angles 
rounded; semicells with three prominent protuber- 
ances across the base and two very slight tumours 
across the middle. Side view of semicell subpyrami- 
date, with subrectangular basal angles and a rounded- 
tnmcate apex, the upper lateral lobule emarginate and 
the lower one entire. Vertical view oblong-elliptic, 
with a slight protuberance at each pole and one in the 
centre of the convex sides. Cell- wall punctate, angles 
of lobes strongly thickened. 

Zygospore unknown. 

Length 163-205 /x; breadth 79-106 /x; breadth of 
isthmus 24-30 /x ; thickness 56-75 /x. 

England. — Cumberland ! Westmoreland ! (Ralfs). 
W. and N. Yorks ! Lancashire ! Wilts I Surrey ! 
Sussex ! (Balfs). Kent ! {Ralfs). Hants ! {Balfs). 
Devon ! (Bennett). Cornwall. 

Wales. — General in Carnarvonshire (Glyder Fach 
at 2,200 ft.) ! Dolgelly, Merioneth ! 

Scotland. — General! (Boy ^- Bissett). 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow (Archer). Down ! 

Geogr. Distribution. — France. Germany. Galicia 
in Austria. Italy. Norway. Sweden. Denmark. 
Finland. Poland. Faeroes. India. United States. 

E. crassum is a large and handsome species which occurs 
abundantly in many parts of the British Isles, and it is rather 
remarkable that up to the present time its zygospores have 
escaped observation. 

It is a somewhat variable species with regard to the incisions 
between the lobes and the form of the lateral lobes. The 
interlobular incisions may be narrow and closed, or they may 
be considerably open, and the lateral lobes frequently possess 
a median rounded protuberance. This is a variation which 
has received a name from several authors ("var. appendicu- 
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latum Br€b/'; "var. majua Rabenh/^), but which is not a 
true variety. Frequently one semicell is typical and the 
other in possession of this lateral protuberance. Such is the 
example we have figured on PI. XXXIII, fig. \. ^ Consult 
also, West, ^ Alg. N. Wales,' 1890, p. 287, t. 6, fig. 33. 

The Desmid to which Bennett gave the name " E, craaso- 
humeroaum n. var." is a very badly drawn specimen of 
E. craasum, in which the interlobular incisions were somewhat 
open. Bennett's idea that it was a hybrid was a mere 
supposition; he did not even examine the nature of its pro- 
tuberances or obtain its other views. 



Var. scrobiculatum Lund. (PL XXXIII, figs. 7, 8.) 

Euastrvm eroMum var. icrohiculatum Lund. Deem. Suec. 1871, p. 18, t. 2, 
f . 1 ; Nordst. Norffes Desm. 1873, p. 8 ; De Toni, Syll. Alg. 1889, p. 1088 ; 
West, Alg. W. Ireland, 1892, p. J 36 ; West & G. S. West, Some N. Amer. 
Desm. 1896, p. 242, o. fig. xylogr. ; Alg. S. England, 1897, p. 483 ; Alg. 
N. Ireland, 1902, p. 27. 

Cells usually smaller than in the type ; lateral mar- 
gins of semicells not so hollowed, often straight; in 
the centre of the semicells (in the neighbourhood of 
the two small tumours) with 1-6 large scrobiculations, 
variously disposed ; side view of semicells with more 
ventricose lateral margins, considerably attenuated 
towards the apex ; vertical view rather more rectan- 
gular-oblong than in the type. 

Length 134-169 /x; breadth 65-88 /x; breadth of 
isthmus 18-26 /x ; thickness 51-65 /x. 

England. — New Forest, Hants ! 

Scotland. — Skye, Inverness ! Harris, Lewis, 
X. Uist, and Benbecula, Outer Hebrides ! 

Wales. — ^Moel Siabod, bog above Capel Curig, bog 
between Glyder Fach and Llugwy, Carnarvonshire ! 

Ireland. — Near Gweedore, near Loughs Glentornan 
and Magrath, Donegal ! Cromagloun, Kerry ! 

Oeogr. Diatinbution. — Germany, Norway. Sweden. 
Denmark. Poland. Faeroes. United States. West 
Indies. 

This i3 a very characteristic variety of rare occurrence. 
The scrobiculations in the centre of the semicells, which are 
the largest marks of that type in any Desmid, vary much in 
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number and in disposition, the commonest arrangements being 
two (one vertically over the other), and four disposed in the 
form of a cross. This variability was first pointed out by 
Nordstedt. The side and vertical views of this variety also 
differ to a certain extent from those of the type. 

Var. Tatumii var. nov. (PL LV, fig. 4.) 

Cells with a widely-open, acuminate sinus, basal 
angles of semicells subuncinate-mamillate ; polar lobe 
anvil-shaped with a convex apex, incisions on each side 
below the polar lobe widely excavated towards their 
inner extremities ; cell-wall strongly punctate, with a 
single large scrobiculation in the centre of each semi- 
cell. Side and vertical views as in the type. 

Length 165 /x; breadth 110 /x; breadth of isthmus 
37 /x. 

England. — Near Salisbury, Wilts ! {E. J. Tatitrn). 

This variety occurred amongst numerous specimens of the 
type in a collection from a Sphagnum-bog. 

The form of E, crassum described by Wood as '^E, omatum" 
{vide Wood in ' Proc. Acad. Nat. Sci. Philad.,' 1870, p. 17 ; 
'Freshw. Alg. N. Amer.,' 1873, p. 137, t. 21, f. 12), and sub- 
sequently placed as " E, crassum var. omatum " by Hansgirg 
(1888), may possibly be the same as this variety, but neither 
the description nor the figure given by Wood is sufficiently 
accurate to determine the identity of the form in question. 

Note. — E. crassum var. comubiense Benn. Alg. N. Cornwall, 
1887, p. 16, t. 4, f. 19 ; Cooke, Brit. Desm., 1887, t. 65, f. 4 
(from Bennett) ; De Toni, Syll. Alg., 1889, p. 1088. This 
is a form of E, crassum with open interlobular incisions and 
with the lateral protuberances on the margins of the lateral 
lobes, which is most incorrectly described and still more 
badly figured. " Protuberances " such as those described and 
figured by Bennett do not occur on any known Euastnim, 
Moreover, his dimensions are vastly different from the pro- 
portions of his figure. 

3. Euastrnm hnmerosum Ralfs. 
(PI. XXXIV, figs. 1, 2.) 

Euastrnm humerosum Ralfs, Brit. Desm. 1848, p. 82, t. 13, f . 2 ; Arch, in 
Pritch. Infus. 1861, p. 729 ; Babenh. Flor. Europ. Algar. Ill, 1868, 
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p. 182; WoUe, Desm. U. S. 1884, p. 99, t. 28, f. 12-13; Cooke, Brit. 
Desm. 1886, p. 66, t. 32, f. 3; De Toni, Syll. Alg. 1889, p. 1090; West, 
Alg. W. Ireland, 1892, p. 137 ; Alg. Eng. Lake Distr. 1892, p. 722 ; 
Roy. & Biss. Scott. Desm. 1893, p. 177 ; Nordst. Index Desm. 1896, 
p. 141; West & G. S. West, Alg. S. England, 1897, p. 483; Alga-fl. 
Yorks. 1900, p. 61. 

E. huTnerosimi a. genuinum Bacib. Nonn. Desm. Polon. 1885, p. 93. 

E. pinnatum Ralfs b. intermedium Bacib I.e. p. 93, t. 18, f . 4. 

Helierella hwnerosa Enntze, Bevis. gen. plant. 1891, p. 898. 

Cells of moderate size, rather less than twice as 
long as broad, deeply constricted, sinus narrowly- 
linear and dilated at the apex; semicells five-lobed, 
incisions between the lobes widely open, upper in- 
cisions deeper and less widely open than lower incisions ; 
polar lobe dilated, almost anvil-shaped with rounded 
angles, apex convex, straight, or even slightly retuse, 
with a fairly deep and narrow median incision ; upper 
lateral lobes mamillate or narrowly mamillate, directed 
upwards and outwards ; lower lateral lobes subquadrate, 
with retuse margins and rounded angles; semicells 
with three prominent protuberances across the base 
and two smaller ones across the middle. Vertical 
view elliptic, with three prominent protuberances on 
each side. Cell-wall punctate. 

Zygospore unknown. 

Length 110-123 /x; breadth 65-75 /x; breadth of 
isthmus 15*5-22 /x; thickness 40 /x. 

England. — Blea Tarn, Westmoreland ! Pilmoor, 
N. Yorks ! New Forest, Hants (Ralfs). Near Bovey 
Tracey, Devon {Bennett). Halgavor Moor, Cornwall ! 

Wales. — Llyn Padarn !, Llyn-y-cwm-ffynon !, and 
near Bettws-y-coed {Roy)^ Carnarvonshire. Dolgelly, 
Merioneth (Ralfs). 

Scotland. — Rossi Inverness, Aberdeen! Kincar- 
dine, Forfar, Perth, Argyll, Arran (Roy Sf Busett). 

Ireland. — Lough Guitane and Carrantuohill, Kerry ! 
Dublin and Wicklow {Archer). 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Norway. Sweden. Finland. Poland. 
Faeroes. India. United States. 

E, humerosum is the rarest of the larger British species of 
Euastrum. It is subject to considerable variation in the 
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depth of the interlobular incisious, the amount of projection 
of the upper lateral lobes, and in the shape of the polar lobe. 
We have given a figure of the form of this species most often 
observed in Scotland (PL XXXIV, fig. 1), and it will be seen 
to difEer from the figures given by Ralfs in the convex apex 
of the polar lobe and in the less deep incisions beneath the 
polar lobe. All intermediate stages occur between this form 
and the one figured by Ralfs. 

Archer (in ^ Quart. Journ. Micr. Sci./ 1875, p. 414) observed 
a zygospore formed by the conjugation of E. humerosum and 
E. Didelta, This is the only case of true hybridization ever 
recorded among the Desmidiaceae, and it would have been 
most interesting to have witnessed the development of the 
zygospore. 

Some specimens possess three large scrobiculations situated 
in the centre of the semicell between the tumours. This 
form has been named " forma scrobiculata Nordst.^' 

4. Euastrum pinnatum Ralfs. 
(PI. XXXIV, figs. 3-6.) 

Euastrum pinnatum Ralfs, Brit. Desm. 1848, p. 81, t. 13, f. 1 ; Arch, in 

Pritch. Infus. 1861, p. 728 j Rabenh. Flor. Europ. Algar. Ill, 1868, p. 182 ; 

Lund. Desm. Suec. 1871, p. 19; Wolle, Desm. U.S. 1884, p. 98, t. 28, 

f. 14-16; CJooke, Brit. Desm. 1886, p. 66, t. 32, f . 2 ; De Toni, Syll. 

Alg. 1889, p. 1089; West, Alg. W. Ireland, 1892, p. 137; Alg. Eng. 

Lake Distr. 1892, p. 722 ; Roy & Biss. Scott. Desm. 1893, p. 177 ; Nordst. 

Index Desm. 1896, p. 201; West & G. S. West, Alg. N. Ireland, 1902, 

p. 28. 
E. pinnatum a. typicum Racib. Nonn. Desm. Polon. 1885, p. 93. 
E. multilohatwn Benn. Freshw. Alg. Eng. Lake Distr. 1886, p. 8, t. 1, f. 11 

(figure bad). 
Helierella pinnata Euntze, Revis. gen. plant. 1891, p. 899. 

Cells moderately large, about twice as long as broad, 
deeply constricted, sinus narrowly linear with the 
extremity dilated; semicells five-lobed, incisions be- 
tween the lobes fairly deep and widely open; polar 
lobe projecting, anvil-shaped with rounded angles, 
apex straight, rarely retuse or convex, with a fairly 
deep and narrow median incision ; upper lateral lobes 
broadly mamillate, with the upper margin horizontal 
(sometimes much broader, subquadrate, and subemar- 
ginate) ; lower lateral lobes subquadrate, and retuse 
with rounded angles; semicells with a large protu- 
berance within each of the lower lateral lobes, and 
with three smaller ones at the base near the centre. 
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one just above the isthmus and two others immediately 
above it, forming a triangle with it ; upper half of semi- 
cell destitute of protuberances. Side view of semicell 
with the lower third subrectangular and upper third 
elongate-pyramidate, protuberances of lower part of 
semicell showing distinctly at the sides near the base ; 
apices dilated, slightly retuse and with rounded angles ; 
upper lateral lobe widely emarginate. Vertical view 
elliptic, with four prominent protuberances at each 
side, and a fifth showing between and below the two 
central ones ; upper lateral lobes widely emarginate ; 
polar lobe oblong-rectangular, with retuse sides, emar- 
ginate poles, and rounded angles. Cell- wall coarsely 
punctate, angles and protuberances frequently scro- 
biculate (and with a slightly roughened surface). 

Zygospore unknown. 

Length 130-153 /x; breadth 68-77 /x; breadth of 
isthmus 20-24 /x ; thickness 46-50 /x. 

England. — Angle Tarn, Cumberland ! Elter Water ! , 
near Bowness (Bissett)^ Loughrigg {Bennett), West- 
moreland. Hawkshead, Lancashire ! New Forest, 
Hants {Bennett). 

Wales. — Capel Curig and Llyn-y-cwm-ffynon !, Pen- 
y-g^^yd {B^oy), Carnarvonshire. Dolgelly, Merioneth 
{Balfs). 

ScoTiiAND, — Sutherland ! Ross 1 , Aberdeen, Kincar- 
dine, Forfar, Perth, Argyll {Boy Sf Bissett). Lewis, 
Harris (often abundant), and N. Uist, Outer Hebrides ! 

Ireland. — Dungloe, Donegal ! Roundstone, Bally- 
nahinch. Loughs Aunierin and Shindilla, Galway ! Near 
Castletown and Carrantuohill, Kerry ! DubUn and 
Wicklow {Archei^). 

Geogr. JJistribntion. — France. Germany. Galicia in 
Austria. Norway. Sweden. Faeroes. United States. 

E: pinnatum is a very characteristic species, and in certain 
parts of the west of Scotland and Ireland it occurs in abun- 
dance. The figures given by Ralfs (Z.c. t. 13, f. 1) are not 
good. Ralfs' fig. 1 a gives a correct idea of the outline of the 
average form, but figs. 1 b, c, and d are incorrectly drawn, 



Digitized by 



Google 



12 BRITISH DESMIDUCE^. 

fig. 1 c of the side view being particularly erroneous. Ralfs 
did not grasp the disposition of the protuberances on E. pin- 
natum, causing Lundell (*Desm. Suec/ 1871, p. 19) to mention 
the typical form as a " forma." The upper half of the semi- 
cell (in fact, all that part of it above the inferior interlobular 
incisions) is quite destitute of any trace of protuberances on 
its surface. There is one large protuberance within each 
lower lateral lobe, and there are three others (not four as 
figured by Ralfs) in the centre of the basal part of the semi- 
cell. These three are smaller and disposed in the form of a 
triangle with one angle immediately above the isthmus. 
Lundell was thus quite right in his interpretation of the 
protuberances on his Swedish specimens. 

The principal variation met with is in the upper lateral 
lobes. These lobes are always widely emarginate when seen 
in either the side or vertical views, but generally mamillate 
and entire when seen in front view. In some specimens, 
however, these lobes are very broad in front view [vide PI. 
XS^XIV, fig. 6), and they may be rounded-quadrate with retuse 
margins. Every state is met with between the ordinary 
mamillate condition and the retuse condition, and the two 
extremes may be found on the same cell. These forms 
with the broad, retuse, upper lateral lobes greatly resemble 
jB. oblongtim, but can be at once distinguished in either the 
side or vertical view. 

5. Eiiastrum oblongum (Grev.) Ralfs. 
(PI. XXXIV, figs. 7-9; PI. XXXV, fig. 2.) 

? ? Eua$trum Pecten Ehrenb. Entwick. Lebends. d. Infus. 1832, p. 82 

(Description insufficient for identification). 
EchineUa ohlonga Grev. in Hook. Brit. Flor. 1838, II, p. 398. 
Cosmarium sinuoaum Corda, Almanach de Carlsbad, 1885, p. 121, t. 2, f . 21. 
Micrasterias sinuata Breb. et Gk>d. Alg. Falaise, 1885, p. 56, t. 7. 
Heterocarjpella sinuata Breb. in Cheval. microscop. et usage, Paris, 1839, 

p. 272. 
Cosmarium ohlongwn Breb. in Menegh. Synops. Desm. 1840, p. 221. 
Eutomia ohlonga Harv. Man. Brit. Alg. 1841, p. 188. 
Euastrum oblongum (Grev.) Balls in Ann. Mag. Nat. Hist, xiv, 1844, p. 

189, t. 6, f. 4; Hass. Brit. Freshw. Alg. 1845, p. 880, t. 91, f. 1 ; Ealfs, 

Brit. Desm. 1848, p. 80, t. 12 ; Arch, in Pritch. Infus. 1861, p. 728, t. 8, 

f. 11 ; Kabenh. Flor. Europ. Algar. m, 1868, p. 181 ; Delp. Desm. 

subalp. 1878, p. 99, t. 6, f. 26-30; Kirchn. Alg. Schles. 1878, p. 167; 

WoUe, Desm. U.S. 1884, p. 98, t. 25, f. 5 (figure bad); Cooke, Brit. 

Desm. 1886, p. 64, t. 31, f . 2 ; Hansg. Prodr. Algenfl. B5hm. 1888, p. 

204 ; De Toni, Syll. Alg. 1889, p. 1086 ; West, Alg. W. Ireland, 1892, p. 

136 ; Alg. Eng. Lake District, 1892, p. 722 ; Roy & Biss. Scott. Desm. 

1893, p. 177; Nordst. Index Desm. 1896, p. 186; West & G. S. West, 

Alg. S. England, 1897, p. 483 ; Alffa-fl. Yorks. 1900, p. 61 ; Alg. N. 

Ireland, 1902, p. 27 ; Scott. Freshw. Plankton, I, 1903, p. 525. 
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Eucutrum ohlongiforme Cramer in Hedwi^a, 1863, p. 64, t. 12, f . 8. 
Didymiditwn (Etmstrum) ohlongum Eeinsch, AlgeziB. Franken, 1867, p. 186. 
E. ohlongMm b. ohUmgiforme (Cram.) Rabenh. Flor. Earop. Algar. Ill, 

1868, p. 181 J Racib. Nonn. Desm. Polon. 1886, p. 98 ; De Toni, SyU. 

Alg. 1889, p. 1087. 
E. ohlongum var. trigibbum Schaarscbm. Magyar. Desm. 1882, p. 262, t. 1, 

f.2. 
E. ohlongum formsB genuinx (1. typicum ; 2. suhcylindHcum ; 3. dongatum) 

Racib. Nonn. Desm. Polon. 1885, p. 93. 
Helierella Pecten Euntze, Revis. gen. plant. 1891, p. 897. 

Cells large, about twice as long as broad, in general 
outline oblong-elliptic, deeply constricted, sinus nar- 
rowly linear and sfightly dilated at the apex; semicells 
five-lobed, incisions between the lobes fairly deep and 
generally slightly open (upper ones occasionally closed) ; 
polar lobe widely cuneate, with rounded angles, apex 
convex with a deep and narrow median incision; upper 
and lower lateral lobes similar, upper ones slightly 
smaller than lower ones, subquadrate with retuse mar- 
gins and rounded angles; semicells with a protuberance 
within each of the lateral lobes, with one at the base 
immediately above the isthmus, and with two smaller 
ones in the centre (often with a large scrobiculation 
between them). Side view of semicell elongate-pyra- 
midate, with rectangular basal angles and a dilated, 
convex apex ; lateral lobes rotund-rhomboidal, with 
somewhat retuse margins, upper angle of upper lateral 
lobe rarely emarginate. Vertical view broadly elliptic, 
poles narrow and rounded, sides with four protuber- 
ances and a fifth one between and beneath the two 
central ones ; polar lobe oblong elliptical, with convex 
sides, emarginate poles, and rounded angles. Cell-wall 
finely punctate. 

Zygospore globose, closely covered with numerous 
mamillate projections. 

Length 144-205 jn; breadth 74-107 jn; breadth of 
isthmus 20-31 jLt; thickness 46-65 /n; diam. zygosp. 
without mamillate projections 92-123 /i; length of 
mamillae 7'5-9jLt. 

England. — Cumberland ! Westmoreland !, (Balfs), 
W., N. and E. Yorks. (zygospores from Pilmoor, N. 
Yorks) ! Lancashire ! Cheshire (Balfs). Leicestershire 
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(Roy). Essex! Warwick (Wills). Surrey! (Ralfs). 
Sussex (Ralfs). Hants. ! (Ralfs). Devon ! Cornwall ! 

Wales. — Fairly general ! 

Scotland. — General ! (Roy ^ Bissett). Zygospores 
from Powlair, Aberdeen (Roy Sf Bissett). Outer 
Hebrides! Orkneys! Shetlands! 

Ireland. — Donegal ! Mayo ! Gralway ! Kerry ! 
Dublin and Wicklow (Archer). Zygospore from Carrick 
Mountain, Wicklow (Archer). Down ! Londonderry ! 

Oeogr. Distribution, — France. Germany. Austria 
(var.) and Galicia. Hungary. Italy. Norway. 
Sweden. Denmark. Bomholm. Finland. Poland. 
N., Central, and S. Russia. Faeroes. Greenland. 
Japan. United States. Brazil. 

This is a large and handsome Desmid which is generally 
distributed throughout the British Islands. The figures given 
by Ralfs are not very accurate except for the outline. That 
author failed to depict the two small, central protuberances in 
each semicell, and his vertical view is very erroneous. Between 
and slightly below these central protuberances a large scro- 
biculation is frequently present; this form has been named 
'' forma scrohiculata Nordst." 

There are no protuberances on the front surface of the polar 
lobe such as are indicated by Ralfs and other observers. This 
is seen at once from the vertical view. The protuberances 
figured by Ralfs and others on the polar lobes of many species 
of this genus are frequently due to the refraction caused by 
the vertical emargination of each side of the polar lobe. 

Var. cephalophorum West. (PI. XXXV, fig. 1.) 

E. ohlongum WoUe, Deem. U.S. 1884, t. 26, f . 6. 

E, ohlongum (Grev.) Balfs var. cejpihalophorwm West, New Brit. Preshw. 
Alg. 1894, p. 4 ; Boy & Biss. Scott. Deem. 1894, p. 256. 

A variety with the lower interlobular incisions widely 
open, and the upper interlobular incisions narrowly 
linear; upper lateral lobes much smaller than the 
lower lateral lobes. 

Length 155 /n; breadth 90 /n; breadth of isthmus 
27 fi. 

Scotland. — Near the Spittal of Glen Shee, Perth ! 
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Var. depauperatnm vai\ nov. (PI. XXXIV, fig. 10.) 

A variety with the interlobular incisions very shallow 
and widely open ; polar lobe more rounded and lateral 
lobes very short. 

Length 140 fi ; breadth 63 fi ; breadth of isthmus 
17 /li. 

Ireland. — Near Glen ties, Donegal! 

We mentioned the occurrence of this form in the ^ Alg. of 
N. Ireland/ 1902, p. 27. 

Note, — E. ohlongum var. integrum Benn. Alg. N. Cornwall, 
1887, p. 16, t. 4, f . 18 ; Cooke, Brit. Desm. 1887, t. 66, f . 1 
(from Bennett) ; De Toni, Syll. Algar. 1889, p. 1088. Bennett's 
description of this form together with his bad figure make 
future identification of it impossible. The " protuberances " 
he mentions are such as are not found in any Euastrum of 
this group; neither is any form of E. ohlongum known in 
which the polar lobe is entire. (Consult remarks under 
" E. crassum var. comubiense/' p. 8.) 

6. Euastmm Didelta (Turp.) Balfs. 
(PI. XXXV. figs. 3-7.) 

? ? Heterocarpella Didelta Turp. Aper^u organograph. 1828, p. 315, t. 13, 
f.l6. 

? ? Cosmariumfeneitratum Corda, Almanach de Carlsbad, 1839, p. 243, t. 5, 
f. 29. 

Cosmarium Didelta Menegh. S3mop8. Desm. 1840, p. 219 ; Eiitz. Spec. Alg. 
1849. p. 174. 

Euastrum Didelta (Turp.) Balfs in Ann. Mag. Nat. Hist, xiv, 1844, p. 190, 
t. 7, f . 2 a and h only ; Hass. Brit. Freshw. Alg. 1845, p. 381, t. 90, f . 8 ; 
t. 91, f. 11 ; Balfs. Brit. Desm. 1848, p. 84, t. 14, f. 1 ; Arch, in Pritch, 
Infus. 1861, p. 729, t. 1, f. 23-25 ; t. 3, f . 61 ; Rabenh. Plor. Europ. 
Algar. ni, 1868, p. 184 ; Delp. Desm. subalp. 1873, p. 105, t. 6, f . 2 j 
Kirchn. Alg. Schles. 1878, p. 157 ; WoUe, Desm. U.S. 1884, p. 99, t. 29. 
f. 9-10; Cooke, Brit. Desm. 1886, p. 69, t. 34, f. 1; Hansg. Prodr. 
Algenfl. BOhm. 1888, p. 205; De Toni, Syll. Alg. 1889, p. 1093; West, 
Alg. W. Ireland, 1892, p. 137 ; Alg. Eng. Lake Distr. 1892, p. 723; Roy 
& Biss. Scott. Desm. 1893, p. 176; Nordst. Index Desm. 1896, p. 106; 
West & G. S. West, Alg. S. England, 1897,p. 483 ; G. S. West, Varia- 
tions Desm. 1899, p. 382, t. 8, f. 13-19 ; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 61 ; Alg. N. Ireland, 1902, p. 28. 

E. Didelta rar. sinuatum Gay, Monogr. loc. Conj. 1884, p. 56, t. 1, f. 11. 

E. Didelta a. typicwm Racib. Nonn. Desm. Polon. 1885, p. 92. 

E. Didelta b. tatricum Racib. I.e. t. 13, f. 3. 

Helierella fenestrata Euntze, Revis. gen. plant. 1891, p. 898. 

Cells moderately large, twice or rather more than 
twice as long as broad, deeply constricted, sinus 
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narrowly linear with a dilated extremity; semicells 
pyramidate with a truncate apex and sinuate margins, 
sometimes almost five-lobed ; basal angles broadly 
rounded, rounded-rectangular, or even retuse ; lateral 
margins with two hollows, sometimes slight and some- 
times fairly deep, often unequal ; apical part of cell 
standing out as a polar lobe, subtruncate at the apex 
with rounded angles, and with a deep linear incision in 
the middle ; semicells with three protuberances across 
the base and two across the middle. Side view of semi- 
cell elongate-pyramidate, basal angles subrectangular, 
somewhat wider above the base, then tapering upwards 
to the apex, which is truncate with rounded angles. 
Vertical view elliptical, with three protuberances on 
each side, the two upper protuberances which show in 
the middle of the lateral margin alternating with the 
three lower ones; polar lobe broadly elliptic. Cell- 
wall punctate. 

Zygospore globose, furnished with numerous, blunt, 
somewhat curved papillae. 

Length 130-195 /tt; breadth 70-91 /tt; breadth of 
isthmus 16-27 jLt; thickness 42-45 /n; diam. zygosp. 
without papillae 73*6-86 fi ; length of papillae 9-13 /i. 

England. — Cumberland ! Westmoreland (at 2,400 ft. 
on Helvellyn) ! (Balfs). W. and N. Yorks ! Lancashire 
(zygospores from near Wrynose) ! Leicestershire 
(Boy). Wilts! Warwick (Wills). Surrey! Sussex 
(Balfs). Kent! (Balfs). Hants! (Balfs). Devon! 
(Bennett). Cornwall ! (Balfs). 

Wales. — Fairly general ! 

Scotland! General! (Boy Sf Bissett). Zygospores 
at Dalwhing near Aboyne, Aberdeen (Boy ^ Bissett). 
Common in Outer Hebrides ! Orkneys ! 

Ireland, — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow (Archer^). Zygospores from 
Carrick Mountain (Archer). Down ! Londonderry ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Italy. Norway. Sweden. Denmark. 
Bomholm. Finland. Poland (var). N. and S. Russia. 
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Faeroes. Greenland. India. Ceylon. Azores. United 
States. Paraguay. 

This is one of the most abundant of the large British 
species of Euastrum, and is subject to considerable variation 
in outward form. The sinuation of the lateral margins of the 
semieells varies very much, even in the semicells of the same 
plant. The form named " var. ainuatum " by Gay has there- 
fore no claim to rank as a distinct variety. The form named 
'^ var. tatricum " by Raciborski is based on an error in Ralf s' 
' British Desmids. This is another species in which Ralfs 
failed to depict the surface protuberances correctly. The 
only protuberances on the semicell of any specimen of 
jE7. Didelta are three across the base, the middle one being 
immediately above the isthmus, and two across the centre. 

Monstrosities of this Desmid are not uncommon ; they have 
been figured by Archer in 'Proc. Dubl. Nat. Hist. Soc.,' 1859, 
p. 208, 1. 1, f. 12; 'Nat. Hist. Rev.,' 1859, vi, p. 470, t. 33 ; by 
Bulnheim in 'Hewidgia,' 1861, p. 52, t. 9, f. 6; and by West 
& G. S. West in ' Ann. Bot.,' xii, 1898, t. iv, f . 39. 

Some specimens possess a large scrobiculation beneath the 
two central protuberances ; this form has been named " forma 
scrobiculata Nordst.," and is fairly general in its distribution. 



7. Euastrum affine Ralfs. 
(PL XXXV, figs. 11, 12.) 

Euastrum affine Ralfs in Ann. Mag. Nat. Hist, xiv, 1S44, p. 191, t. 7, f . 3 ; 

Hass. Brit. Freshw. Alg. 1845, p. 382, t. 90, f. 9; Ralfs Brit. Desm. 

1848, p. 82, t. 13, f. 3 ; Arch, in Pritch. Infus. 1861, p. 729 ; Rabenh. 

Plor. Eupop. Alg. in, 1868, p. 182 ; Cooke, Brit. Desm. 1886, p. 67, 

t. 38, f. 2; De Toni, Syll. Alg. 1889, p. 1091 ; West, Alg. W. Ireland, 

1892, p. 137 ; Alg. Enff. Lake Distr. 1892, p. 722 ; Roy & Biss. Scott. 

Desm. 1893, p. 175; Nordst. Index Desm. 1896, p. 40; West & G. S. 

West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 61 ; Alg. 

K. Ireland, 1902, p. 28. 
Helierella affinU Euntze, Revie. gen. plant. 1891, p. 898. 

Cells of medium size, somewhat less than twice as 
long as broad, very deeply constricted, sinus narrowly 
linear with a dilated extremity ; semicells three-lobed 
with two intermediate lobules, sinuses between the 
lobes and the lobules deep and widely open ; polar lobe 
outstanding, anvil-shaped, witlj rounded angles and a 
convex apex, and with a median linear notch of some 

2 
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18 BRITISH DESMIDIACE^. 

depth ; lateral lobes subquadrate, with rounded angles 
and retuse sides; intermediate lobules mamillate and 
prominent ; semicells with a large protuberance within 
each lateral lobe, and with four in the centre, two small 
ones immediately above the isthmus, and two larger 
ones immediately above them. Side view of semicell 
subquadrate in the lower half, with retuse sides ; upper 
half pyramidate, with deeply retuse sides and a dilated, 
rounded-truncate apex; intermediate lobule emar- 
ginate ; lateral lobes (at base) rhomboidal, with rounded 
angles and retuse sides. Vertical view elliptic, with 
four prominent protuberances along each side ; inter- 
mediate lobules emarginate ; polar lobe quadrate- 
oblong, sides slightly convex, poles deeply emarginate. 
Cell-wall punctate. 

Zygospore unknown. 

Length 98-117 jn; breadth 53-64 ft; breadth of 
isthmus 17-18 fi; thickness 35-38 ft. 

England. — Cumberland ! Westmoreland ! (Balfs) . 
W. and N. Yorks ! Lancashire ! Surrey ! Sussex 
(Ralfs). Hants. (Balfs). Wilts! {Taturn). Devon! 
(Bennett), Cornwall (Marquand). 

Wales. — General in Carnarvonshire (Glyder Fach 
at 2,200 ft.) ! Dolgelly, Merioneth (Balfs). 

Scotland. — General, but not abimdant! (Boy ^ 
Bissett). Outer Hebrides ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow (Arrher). 

Geogr. Distribution. — France. Germanv. Norway. 
Sweden. Denmark. N. Russia. India. United States. 

E. affine is a very characteristic species and cannot be 
easily confused with any other. The disposition of the surface 
protuberances and the form of the polar lobe at once dis- 
tinguish it from E, Didelta. It often occurs in quantity in 
upland Sphagnum-hogs, and is not infrequently associated 
with E. ampullaceum, 

Nordstedt has described a " forma acrohiculata " of it, with 
a conspicuous central scrobiculation, but we have not observed 
this form from Britain. 



Digitized by 



Google 



EUASTRUM. 19 

8. Euastmm ampullaceum Ralfs. 
(PI. XXXV, figs. 8-10.) 

Euastrum ampullaceum Ralfs, Brit. Desm. 1848, p. 83, t. 13, f . 4 {Euoitrum 
without name figured in Haas. Brit. Freshw. Alg. 1846, t. 90, f. 11) ; 
Arch, in Pritch. Infus. 1861, p. 729 ; Rabenh. Flor. Europ. Algar III, 
1868, p. 183 ; Delp. Desm. subalp. 1873, p. 104, t. 6, f. 3, 4; Kirchn. Alg. 
Schles. 1878, p. 168 ; Cooke, Brit. Desm. 3886, p. 68, t. 33, f. 8 ; Hansg. 
Prodr. Algenfl. B6hm. 1888, p. 206 ; De Toni, Syll. Alg. 1889, p. 1091 ; 
West, Alg. W. Ireland, 1892, p. 137 ; Alg. Eng. Lake Distr. 1892, p. 
722 ; Roy & Biss. Scott Desm. 1893, p. 176 ; Nordst. Index Desm. 1896, 
p. 44; West & G. S. West, Alg. S. England, 1897, p. 488; Alga-fl. 
Yorks. 1900, p. 61 ; Alg. N. Ireland, 1902, i). 28. 

E. ampullaceum forma scrobiculata Nordst. Norges Desm. 1873, p. 8. 

Helierella ampullacea Kuntre, Revis. gen. plant. 1891, p. 898. 

Cells of medium size, a little more than 1^ times 
longer than broad, very deeply constricted, sinus 
narrowly linear and dilated at the extremity ; semi- 
cells three-lobed ; polar lobe cuneate and dilated, with 
rounded angles, apex convex with a deep and narrow 
median incision; lateral lobes much larger than the 
polar lobe, triangular with rounded basal angles, 
superior margin of the lobes with a mamillate projection, 
which is sometimes reduced to a rounded elevation ; 
semicells with three protuberances across the base, the 
median one being emarginate, and with two across the 
centre, also with three conspicuous scrobiculations dis- 
posed between the five protuberances. Side view of 
semiceU elongate-pyramidate, basal angles rectangular 
and basal part of margins slightly retuse, upper part 
of margins somewhat concave, apex rounded. Vertical 
view pointed-elliptic, with four protuberances on each 
side and a fifth between and beneath the two central 
ones ; mamillate projection of lateral lobes widely 
emarginate; polar lobe rectangular, with subacute 
angles and retuse sides. Cell-wall finely scrobiculate. 

Zygospore globose or ovoid-globose, ornamented 
Tvith numerous mamillate projections. 

Length 93-110 /i; breadth 57-59 /i; breadth of 
isthmus 14^17'5jLt; thickness 34-36 /n; diam. zygosp. 
without mamillate projections 54-72 fi ; length of 
mamillae 5-6*4 /i. 

England. — Cumberland ! Westmoreland ! (Balfs), 
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20 BRITISH desmidiacej:. 

W. and N. Yorks ! Lancashire ! Surrey ! Sussex 
(Balfs). Kent (Balfs). Hants ! (Balfs). Devon ! 
{Bennett). Wilts ! Cornwall ! 

Wales. — General through Carnarvonshire (Glyder 
Fach at 2,200 ft.) ! Dolgelly, Merioneth (Balfs). 

Scotland. — Sutherland ! , Ross ! , Inverness ! , Aber- 
deen ! , Kincardine ! , Forfar ! , Perth ! , Argyle, Arran, 
Fife ; zygospores near Cambus-o'-May, Aberdeen {Boy 
^ Bisset^. Skye (with zygospores) ! Common in Outer 
Hebrides ! Orkneys ! 

Ireland. — Donegal ! Galway ! Mayo ! Kerry ! 
Dublin and Wicklow {Archer). Down ! Antrim ! 

Geogr. Distribution. — France. Germany. Hungary. 
Italy. Norway. Sweden. S. Russia. Faeroes. 
India (var.). United States. 

This species is generally distributed throughout the 
fifp/iagrnwm-bogs of the British Islands. The general outline 
in front view and the form of the polar lobe, particularly in 
the vertical view, are absolutely characteristic. We have 
examined many thousands of British specimens, and find the 
three scrobiculations in the centre of tne semi-cells very con- 
stant, this being the reason we have included Nordstedt's 
"forma scrobiculata ^' with the type form. Ralfs did not 
accurately indicate the surface protuberances, and he remarks 
in his text that they were " indistinct." 



9. Euastmm sinuosum Lenorm. 
(PL XXXVI, fig. 1.) 

Euastrum sinuosum '' Lenormand^ in herb." Balfs, Brit. Deem. 1848^ 

p. 85 ; Lund. Desm. Suec. 1871, p. 20 ; Nordst. Alg. aq. dulc. et Char. 

Sandvic. 1878, p. 14; Cooke, Brit. Deem. 1886, p. 71, t. 34, f. 3 ; Nordst. 

Freshw. Alg. N. Zeal. 1888, p. 33 j De Toni, Syll. Alg. 1889. p. 1098; 

B6rg. Desm. Brasil. 1890, p. 33, t. 3, f . 16 j West, Alg. W. Ireland, 

1892, p. 138; Alg. Eng. Lake Distr. 1892, p. 723; Boy & Biss. Scott. 

Desm. 1894, p. 178 ; Nordst. Index Desm. 1896, p. 235 ; West & G. S. 

West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 61 ; Freshw. 

Chlorophy. Koh Chang, 1901, p. 168; Alg. N. Ireland, 1902, p. 28; 

Freshw. Alg. Ceylon, 1902, p. 148. 
EuMtrum circulare HsoB, var. /3 Balfs, Brit. Desm. 1848, p. 85, t. 13, f. 5 a,. 

h, and d. 
E. circulare C. Falesiensis Br6b. Liste Desm. 1856, p. 122 (Balfs, Brit. 

Desm. 1. 14, f . 3 b and c). 
E. circulare /3 sinuosum Hansg. Prodr. Algenfl. B5hm. 1888, p. 206. 
Helierella sin%u>sa Euntze, Bevis. gen. plant. 1891, p. 899. 
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Cells small, about If times longer than broad, deeply 
constricted, sinus narrowly linear with a dilated extre- 
mity ; semicells three-lobed ; polar lobe prominent and 
outstanding, quadrate-cuneate, angles rounded, apex 
truncate with a narrow median incision of some depth ; 
lateral lobes bilobulate, lobules rounded, separated by 
a widely-open sinus, the upper one not projecting so 
far out as the lower ; semicells with three protuberances 
across the base and two across the centre. Side view 
of semicell pyramidate with a quadrate base, upper 
part of lateral margins slightly retuse, apex rounded- 
truncate. Vertical view elliptic, with three protube- 
rances on each side, and the two central ones showing 
above and between them ; polar lobe oblong-rect- 
angular, poles retuso-emarginate. Cell-wall finely 
punctate, punctulations often scarcely visible. 

Zygospore unknown. 

Length 56-78 jn ; breadth 35-46 jn ; breadth of 
isthmus 9-15 fi; thickness 21-30 ft. 

England. — Cumberland ! Westmoreland ! (Ralfs). 
W. and N. Yorks ! Lancashire ! Surrey ! Hants ! 
(Balfs). Devon! 

Wales. — Capel Curig, Snowdon, and Llyn-y-cwm- 
ffynon, Carnarvonshire ! 

Scotland. — General, but rare (Roy Sf Bissett). Rhi- 
conich and Loch Culag, Sutherland I L. Luichart, 
Ross ! Outer Hebrides ! Shetlands ! 

Ireland. — Donegal ! Galway ! Kerry ! Dublin and 
Wicklow (Archer). 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Italy. Norway. Sweden. Denmark. 
Poland. S. Russia. Faeroes. India. Ceylon (var.). 
Siam. Singapore. Java. Australia. New Zealand. 
Central Africa. Sandwich Islands. United States. 
Guiana. Brazil. 

Much confusion has existed concerning the nomenclature 
of this characteristic Euastrum. It has been referred by 
many authors to ^^ Euaatrum circulare Hass/* as a variety, 
but the latter species does not exist, HassalFs figure being 
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most probably a very erroneous drawing of Euastrum ansa- 
turn Ralfs. 

It is a variable species with regard to the depth of the 
sinuations of the margins, and for this reason we have included 
"var. Falesiensis Breo/' as part of the type. 

The five protuberances, three basal and two central, some- 
times each possess a conspicuous central scrobiculation, and 
rarely, similar scrobiculations are found between the pro- 
tuberances. 

The zygospore of E, sinuosum var. simplex Mask, has been 
described and figured as " globose, with simple stout spines." 
Consult Maskell, 'Further Notes New Zeal. Desm.' 1888, 
p. 11, t. 1, f. 6. 

Var. reductum West & G. S. West. (PI. XXXVI, 

figs. 2, 3.) 

E. sinuosum rar. reductum West & G. S. West, Welw. Afric. Freshw. 
Alg. 1897, p. 83 ; Desm. Singapore, 1897, p. 160, t. 8, f . 17 ; Freshw. 
Alg. Ceylon, 1902, p. 148. 

Cells somewhat smaller than in the type, polar lobe 
not dilated, lateral lobules less prominent ; in vertical 
view protuberances considerably reduced, and polar 
lobe quadrate-oblong without emarginate poles. 

Length 46-59 /i ; breadth 24-32*5 fi ; breadth of 
isthmus 7'5~9-5/i; thickness 15-18/1. 

England. — Thursley Common, Surrey ! 

Ireland. — Bally nahinch, Gal way ! 

Geogr. Distiihution. — Ceylon. Singapore. W. Africa. 

10. Euastrum Jenneri Arch. 
(PI. XXXVI, fig. 4.) 

Euastrum cireulare var. y Ealfs, Brit. Desm. 1848, p. 85, t. 13, f. 5 c. 

E. cireulare var. Ralftii Br^b. Liste Desm. 1856, p. 122 ; Eabenh. Flor. 
Europ. Algar. Ill, 1868, p. 183 ; Cooke, Brit. Desm. 1886. p. 72, t. 34, 
f. 4; Nor(fit. Index Desm. 1896, p. 150; West & G. S. West, Alga-fl. 
Yorks. 1900, p. 62. 

E. Jenruri Arch, in Pritch. Infus. 1861, p. 730. 

This species differs from E, sinuosum in the broader 
polar lobes; in the larger lateral lobes, which are 
more quadrate, with equal lobules ; and in the surface 
protuberances, of which there are eleven, a basal row 
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of four, a median row of three, then a row of four 
across the upper part of the lateral lobes. Cell-wall 
punctate. 

Zygospore unknown. 

Length 72 ft ; breadth 45 fi ; breadth of isthmus 15 /n. 

England. — Westmoreland (Ralfs). Strensall Com- 
mon, N. Yorks ! 

Ireland. — Ballynahinch, Gralway ! 

Geogr, Di8t7ibution. — France. United States. 

We hare only seen this Desmid on two occasions and have 
not yet succeeded in obtaining side or vertical views. It 
may only be a variety of E, sinuosum, but this point cannot 
well be decided until the other views have been obtained. 

II. Euastrum aboense Elf v. 
(PI. XXXVI, figs 5, 6.) 

Euastrum aboense Elf v. Anteck. Finska Desm. 1881, p. 7, t. 1, f. 2 j De 

Toni, SyU. Alg. 1889, p. 1103 ; Roy & Biss. Scott. Desm. 1894, p. 175 ; 

Nordst. Index Desm. 1896, p. 36; West & G. S. West, Notes Alg. Ill, 

1903. 
E. inerme (Balfs) Lund. var. ahoense Bacib. Nonn. Desm. Polon. 1885, 

p. 92. 
Helierella ahoensis Euntze, Bevis. gen. plant. 1891, p. 898. 

Cells small, about 1^ times longer than broad, 
very deeply constricted, sinus narrowly linear with 
a sligbtly-dilated extremity ; semicells pyramidate- 
rounded (faintly subrectangular), lateral margins sin- 
uate, with two shallow hollows and a somewhat broad 
rounded projection in between ; apex subtruncate with 
rounded angles and a narrow median incision ; semi- 
cells with a slight depressed protuberance above the 
isthmus and two others across the centre, also with 
11-13 conspicuous scrobiculations disposed more or 
less in a regular pattern across the broad part of the 
semicell. Side view of semicells quadrate at the base, 
with rounded angles and retuse sides ; upper portion 
shortly pyramidate with a rounded-truncate apex. 
Vertical view elliptic, with two slight protuberances 
in the middle of each side. 

Zygospore unknown. 
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Length 58-65 fi ; breadth 37-42 /i ; breadth of 
isthmus ll'5-13/i; thickness 24-25 ft. 

Wales. — Capel Cnrig, and Llyn-y-cwin-ffynon, Car- 
narvonshire ! 

Scotland. — On Ben Muich Dhui, near Loch Etcha- 
chan, Aberdeen {Boy ^ Bisseft). 

Qeogr. Distribution. — Finland. 

E. ahoense differs from E, inerme in its slightly larger size, 
in the relatively greater width of the semicells, in the rounded 
basal angles, and in the scrobiculations on the front of the 
semicells. The small thickened protuberance which is situated 
just above the isthmus in the semicells of E, inerme, is repre- 
sented by a very slight protuberance in E. aboense. The side 
and vertical views also differ slightly. It is a species rarely 
met with. 

12. Euastrum inerme (Ralfs) Lund. 
(PI. XXXVI, figs. 7, 8.) 

Euastrum elegans /3 inerme Ralfs, Brit. Desm. 1848, p. 89, t. 14, f . 7 e ; 

Rabenh. Flor. Europ. Algar. Ill, 1868, p. 186 ; Kirchn. Alg. Schles. 

1878, p. 159; Hansg. Prodr. Algenfl. B6hm. 1888, p. 207. 
Euastrum inerme Lund. Desm. Snec. 1871, p. 20, t. 2, f . 3 ; Cooke, Brit. 

Desm. 1886, p. 75, t. 35, f. 4; De Toni, Syll. Alg. 1889, p. 1103 ; West, 

Alg. W. Ireland, 1892, p. 139 ; Eoy & Biss. Scott. Desm. 1893, p. 177 ; 

Nordst. Index Desm. 1896, p. 146 ; West & Ot. S. West, Alg. S. England, 

1897, p. 484 ; Alg. N. Ireland, 1902, p. 29. 
E. inerme a. Ralfsii Racib. Nonn. Desm. Polon. 1886, p. 92. 
E. inerme c. Lundellii Racib. I.e. 
Helierella inermis Ktmtze, Revis. gen. plant. 1891, p. 898. 

Cells small, subelliptic in outline, about If times 
longer than broad, very deeply constricted, sinus nar- 
rowly linear with a slightly-dilated extremity ; semi- 
cells subpyramidate, basal angles obliquely truncate so 
that the widest part of the semicell is above the base ; 
lateral margins with two slight hollows, having a broad, 
rounded projection between ; apex slightly protracted, 
truncate, with a deep and narrow median notch; semi- 
cells with a small thickened protuberance in the middle 
immediately above the isthmus, having two small pro- 
tuberances across the centre and a large scrobiculation 
between them. Side view of semicell pyramidate with 
a subquadrate base; lateral margins slightly retuse 
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near the base and also towards the apex, with a 
scrobiculation showing at the middle of the margin 
on each side ; basal angles of semicell quadrate. 
Vertical view elliptic, with two protuberances on each 
side, and a third smaller one showing between and 
beneath them ; also with the scrobiculation between the 
central protuberances on each side. Cell-wall very 
finely punctate. 

Zygospore unknown. 

Length 50-62 jn ; breadth 30-40 jn ; breadth of isth- 
mus 7*5-13jLt; thickness 20-23"5jLt. 

England. — Loughrigg, Westmoreland (Bennett). 
Thursley Common, Surrey ! Dartmoor, Devon ! 

Scotland. — Sutherland!, Ross!, Inverness!, Aber- 
deen ! , Kincardine, Forfar, Perth ! , Argyll, Arran 
(Roy ^ Bissett), Often abundant in the Outer Hebrides ! 

Ireland. — Loughs Clogher and Machugh, and near 
Glenties, Donegal! Ballynahinch, Loughs Athry, 
Aunierin, and Derryclare, Galway ! Glengariff, Adrigole, 
and Castletown, Kerry ! 

Oeogr. Distribution. — Germany. Austria and Galicia. 
Italy. Norway. Sweden. Denmark. Poland. S. Russia. 
Faeroes. United States. 

E, inerme is a rare species in England and Wales, but often 
occurs in great abundance in the west of Scotland, the Outer 
Hebrides, and the west of Ireland. In these situations it is 
frequently associated with large numbers of E, ventricosum. 

It is a species of definite and constant shape, with very 
characteristic markings, and it cannot well be mistaken for 
any other British species of the genus. Ralfs was greatly in 
error in associating it with Etiastrum elegans, a species with 
which it has no close affinity. 

13. Euastmm cuneatum Jenner. 
(PL XXXVI, fig. 9.) 

Euastrum cuneatum Jenner in Ralfs' Brit. Desm. 1848, p. 90, t. 32, f . 3 a ; 
Arch, in Pritch. Infus. 1861, p. 981 ; Rabenh. Flor. Europ. Algar. Ill, 
1868, p. 187 (formsB a et 6) ; Nordst. Noi^s Desm. 1873, p. 9 ; Cooke, 
Brit. Desm. 1886, p. 76, t. 34, f. 6 ; WoHe, Freshw. Alg. U.S. 1887, p. 37, 
t. 68, f. 12, 13 ; West, Alg. W. Ireland, 1892, p. 137 ; Alg. Ene. Lake 
Distr. 1892, p. 723; Roy & Biss. Scott. Desm. 1893, p. 176; Nordst. 
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Index Deem. 1896, p. 93 ; West & Q. S. West, Alg. S. England, 1897, 
p. 483 ; Alga-fl. Yorks. 1900, p. 62 ; Alg. N. Ireland, 1902, p. 28. 

Helierella cuneata Kontze, Revia. gen. plant. 1891, p. 898. 

Euastruan cuneatum forma punctata Scnmidle, Beitr. Algenfl. Bheineb. u. 
Schwarzwald, 1895, p. 80. 

Cells moderately large, more than twice as long as 
broad, deeply constricted, sinus narrowly linear with 
the extremity dilated ; semicells narrowly pyramidate, 
basal angles slightly rounded and often a little thick- 
ened, lateral margins almost straight (generally faintly 
sinuate), apical angles slightly rounded, apex truncate 
with a narrow and fairly-deep median incision ; semi- 
cells without protuberances, or with a very slight 
swelling within each basal angle. Side view of semi- 
cell ovate-pyramidate, apex truncately rounded. Ver- 
tical view broadly elliptic, lateral margins convex or 
very slightly triimdulate. Cell- wall finely scrobiculate. 

Zygospore unknown. 

Length 96-128 ft; breadth 47-59 ft; breadth of 
isthmus 13-22 ft; thickness 42 /x. 

England. — Cumberland ! Westmoreland ! (Bissett). 
W. and N. Yorks ! Lancashire ! Surrey ! Sussex 
(Balfs). Hants (Bennett). 

Walks. — General throughout Carnarvonshire ! Ffes- 
tiniog !, and Dolgelly {Balfs)^ Merioneth. 

Scotland. — Sutherland, Ross, Inverness, Aberdeen ! , 
Kincardine, Forfar, Perth ! , Dumfriesshire {Bo// 8f 
Bissett). Kirkcudbright ! Outer Hebrides ! 

Ireland. — K^ear Loughs Glentoman and Macgrath, 
Donegal ! Jar Connaught and near Oughterard, Galway ! 
Carrantuohill, Kerry! Dublin and Wicklow, (Archer). 
Lough Fea, Londonderry I 

Geogr. Distnbution. — France. Germany. Galicia in 
Austria. Norway. Sweden. N. Russia. Greenland. 
Australia. New Zealand (var.). United States. 

This characteristic species is often abundant amongst sub- 
merged Sphagnum in association with E, ampullacetwi, Cos- 
mamum Gucurhita, Micrasterias truncata, Eremosphasra vindw, 
and other Algae. We do not know of any near relatives to 
E. cuneatum. The broadly-truncate apices, pyramidate semi- 
cells, and absence of protuberances are all peculiar features. 
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The basal view of the semicell given by Balfs (Lc. t. 32, 
f. 3&) is incorrect. We have examined hundreds of specimens 
of this species and the vertical view is broadly elliptic, 
occasionally exhibiting the merest trace of three undulations 
along each side. 

14. EuaBtrum anBatum Kalfs. 
(PI. XXXVI, figs. 10-13.) 

y Euaatrum circulare Hass. Brit. Freshw. Alg. 1846, p. 383, t. 90, f . 5 
(figure bad) ; Balfs, Brit. Deem. 1848, p. 85, t. 14, f. 3 a (from Hassall) ; 
Arch, in Pritch. Infus. 1861, p. 729; Cooke, Brit. Desm. 1886, p. 71, 
t. 34, f. 2 (from Hassall or Ralf s) ; De Toni, Syll. Al^. 1889, p. 1097 ; 
West, Alg. W. Ireland, 1892, p. 138 ; Alg. Eng. Lake Distr. 1892, p. 723. 

E. ansatum Ealfs, Brit. Desm. 1848, p. 85, t. 14, f. 2 [Not E. ansatum 
Ehrenb., 1832, which is Cosmariuni ansatum (Ehrenb.) Rabenh.] ; Arch, 
in Pritch. Infus. 1861, p. 729; Lund. Desm. Suec. 1871, p. 20; Barchn. 
Alg. Schles. 1878, p. 158; Cooke, Brit. Desm. 1886, p. 70, t. 33, f. 5 ; 
Hansg. Prodr. Algenfl. B6hm. 1888, p. 206 ; De Toni, Syll. Alg. 1889, 
p. 1096 ; West, Alg. W. Ireland, 1892, p. 138 ; Roy & Biss. Scott. Desm. 
1893, p. 176; Noidst. Index Desm. 1896, p. 46; West & G. S. West, 
Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 62 ; Alg. N. 
Ireland, 1902, p. 28 ; Scott. Freshw. Plankton, I, 1903, p. 525. 

Cosmarium circulare KiXtz. Spec. Alg. 1849, p. 174. 

Euastrum circulare D. Easeallii BreD. Liste. Desm. 1856, p. 122. 

Didymidivm (Euastrum) aneatum Eeinsch, Algenfl. Franken, 1867, p. 130. 

Euastrum Balftii Rabenh. Flor. Europ. Algar. Ill, 1868, p. 184. 

E. ansatum var. suhlobatum Delp. Desm. subalp. 1878, p. 103, t. 6, f . 35-36. 

Helierella circularis Euntze, Revis. gen. plant, 1891, p. 898. 

H, ansata Euntze, l.c. 

Cells somewhat small, about twice as long as broad, 
deeply constricted, sinus narrowly linear with a dilated 
extremity ; semicells pyramidate with a broad base, 
basal angles rounded, lower part of lateral margins 
convex with a slight undulation above the basal angles, 
upper part of margins concave, apex rotundo-truncate, 
with a narrow and fairly deep median incision ; semi- 
cells with a slight protuberance immediately above the 
isthmus and two rather larger ones across the centre. 
Side view of semicell elongate-pyramidate, with a pro- 
tuberance just above the base on each side, upper part 
of margins concave, apex rounded. Vertical view 
elliptic, poles broadly triangular with rounded angles ; 
with two protuberances in the middle on each side, and 
a third one between and beneath them; polar lobe 
broadly elliptic-oblong. Cell-wall punctate, punctula- 
tions in vertical lines. 
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Zygospore globose, ornamented with numerous 
bluntly-rounded (or abruptly-sharp-pointed) spines. 

Length 70-91 ft; breadth 32-47 ft; breadth of isth- 
mus 12-15 ft; thickness 26-29 ft; diam. zygosp. with- 
out papillae 38*4^55*5ft; length of papiUae 6-6'4ft. 

England. — Cumberland ! Westmoreland ! {Ealfs). 
W., N., and E. Yorks ! Lancashire ! (Ualfs). Cheshire 
(Ralfs). Leicestershire {Roy). Warwickshire (Wills). 
Gloucestershire (Ralfs). Surrey ! (Ralfs). Sussex 
(Ralfs). Kent! Hants! (Ralfs). Devon! (Bennett). 
Cornwall! (RaJfs). 

Wales. — General and abundant (at 2,200ft. on 
Glyder Fach, Carnarvonshire) ! 

Ireland. — General ! 

Scotland. — General and abundant ! (Roy ^ Bissett). 
Outer Hebrides I Orkneys ! Shetlands ! Often in the 
plankton ! 

Oeogr. Distribution. — France. Belgium. Germany. 
Austria and Galicia. Hungary. Italy. Norway. 
Sweden. Denmark. Bornholm. Finland. N. and 
S. Russia. Faeroes. Iceland. Greenland. Central 
China. Japan. India. Ceylon. Burmah (var.) 
Siam. Singapore. Sumatra. Java. Australia (form). 
New Zealand. Madagascar. E. Africa. Azores. 
Sandwich Islands. United States. W. Indies (var). 
Brazil. Paraguay. 

E. ansatum is one of the most generally distributed of the 
British species of the genus. The " Euastrum ansatum " 
described by Ehrenberg in 1832 is a Cosmarium which is now 
known to occur in several parts of the world. The " Euastrtim 
ansatum '' as known to all recent authors is the one originally 
described by Ralfs in his * British Desmids/ and therefore 
Ralfs must be regarded as the authority for this species. 

The Desmid partly described and figured by Hassall under 
the name of " Euastrum circulare '' is most probably a form 
of E. ansatum^ as was pointed out by Lundell in 1871. 
Hassairs description, however, is so poor and his figure so 
bad, that certain identification is impossible. 

The zygospores observed by Roy appear to have differed 
somewhat from those we have ourselves observed. Roy 
describes the zygospores as furnished with numerous " short, 
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stout, abruptly-sharp-pointed spines," whereas we find them 
covered with short, stout, blunt papillae. 

The undulation at the sides of the semicells varies very 
much, so that we find it impossible to clearly define the " var. 
suhlobatum'^ of Delponte. 

Var. pyxidatum Delp. (PL XXXVI, figs. 14, 15.) 

E. amatum var. pyxidatum Delp. Desm. sabalp. 1873, p. 103, t. 6, f. 32-34 ; 
De Toni, SyU. Alg. 1889, p. 1097. 

Semicells almost three-lobed owing to the large 
development of the undulation above the basal angles, 
upper portion of lateral margins deeply sinuate, "polar 
lobe " subquadrate with rounded angles. 

Length 65-86 ft ; breadth 33-42 ft ; breadth of 
isthmus 12-14 ju; thickness 22-27 ft. 

Scotland.—" Common'' {Roy SfBisseM), We find it 
very rare ! 

Ireland. — Gralway ! 

Geogr. Distnbution. — Poland. Italy. 

15. Euastrum obesum Josh. 
(PL XXXVI, figs. 16, 17.) 

Euastrum ohe$um Josh. Burmese Desm. 1886, p. 638, t. 23, f . 19, 20 ; De 
Toni, Syll. Alg. 1889, p. 184 ; Nordst. Index Desm. 1896, p. 184 ; West 
& G. S. West, Alga-fl. Yorks. 1900, p. 62. 

Helierella ohesa Euntze, Bevis. gen. plant. 1891, p. 899. 

Cells of medium size, about twice as long as broad, 
deeply constricted, simis narrowly linear; semicells 
pyramidate, with broadly-rounded basal angles, lower 
part of lateral margins convex, upper part slightly 
concave, apex widely subtruncate with rounded angles 
having a narrow median incision. Side view of semi- 
cell ovate-pyramidate, apex rounded. Vertical view 
broadly elliptical, lateral margins very slightly 
biundulate. Cell-wall smooth. 

Zygospore unknown. 

Length 50-111 ft; breadth 30-59 /it; breadth of 
apex 17-28 ft; breadth of isthmus 9-21 fi. 

England. — Mossdale Moor, Widdale Fell, N. Yorks 
(large specimens) I 
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Geogr. Distribution. — India. Burmah. Singapore 
(var.). Sumatra. Madagascar (var.). 

All the examples of this species which we have seen 
possessed a smooth cell-wall. Turner also found that Indian 
specimens had a smooth cell-wall; his measurements are : — 
length 58-65 fx ; breadth 37-44 fj, ; Ijreadth of isthmus 1 6-1 7 ju. 
Joshua describes the cell-wall as of "a faint flesh-colour, 
sometimes indistinctly granulated.^^ His original measure- 
ments are: — length 50-80 ju; breadth 30-35 fx; breadth of 
isthmus 9-15 /a. 

It is distinguished from E. aiisatum by its relatively-greater 
breadth and by the broadly-rounded basal part of the semi- 
cells. There is also an absence of the longitudinal lines of 
punctulations which are such a characteristic feature of E, 
ansatum. 

16. Euastrum pingue Elf v. 

(PI. XXXVII, fig. 1.) 

Euastrum sp. Arch, in Quart. Joum. Micr. Sci. 1871, p. 93 (according to 

Roy). 
EucLstrum pingue Elfv. Anteck. Finska Desm. 1881, p. 7, t. 1, f . 3 ; WoUe, 

Desm. U.S. 1884, p. 105, t. 27, f. 1-3 ; De Toni, SyU. Alg. 1889, p. 1098 ; 

Roy & Bias. Scott. Desm. 1893, p. 177 ; Nordst. Index Desm. 1896, p. 201. 
E. Armstrongianum Arch, in Ann. Mag. Nat. Hist. 1883, p. 213. 
Helierella pinguis Euntze, Kevis. gen. plant. 1891, p. 899. 

Cells small, almost 1^ times longer than broad, very 
deeply constricted, sinus slightly open for more than 
half its length, then narrowed; semicells rounded- 
pyramidate, basal angles broadly rounded (faintly 
subrectangular) upper portions of lateral margins 
retuse ; apex con vexo- truncate, with a widely-open, 
shallow, median notch. CeU-wall scrobiculate ; scrobi- 
culations larger in the centre of the semicells, at the 
apex, and at the basal angles, causing these parts of 
the cell- wall to appear rough on the surface ; with a 
larger, somewhat irregular scrobiculation in an excentric 
position near the centre of the semicells. Semicells 
with a small papilla at each basal angle at the beginning 
of the sinus ; also with a large granule in the middle 
and close to the isthmus. Side view of semicell ovate, 
apex rounded, sides slightly retuse just below the 
apex ; with a granule at each side at the base, close to 
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the isthmus. Vertical view elliptic, with rounded 
poles, slightly inflated in the middle on each side. 

Zygospore unknown. 

Length 56-60 jx ; breadth 40-41 jx ; breadth of apex 
19-21 n ; breadth of isthm. 9*6-12 m ; thickness 26-28 ^. 

Scotland. — Near Cambus-o'-May, Aberdeen; Glen 
Clova, Forfar; Glen Coe, Argyll (Boy ^ Bissett), 
Rhiconich, Sutherland ! 

Ireland. — Connemara, Gal way (Archer). 

Geogr. Distrihition. — JFinland. United States. 

17. EuaBtrum insigne Hass. 
(PI. XXXVII, figs. 2-5.) 

Euastrum insigne Hass. Brit. Fresliw. Alg. 1845, p. 21, t. 91, f . 2 ; Balfs, 

Brit. Desm. 1848, p. 83, t. 13, f. 6; Arch, in Pritch. Infus. 1861, p. 729, 

t. 3, f. 12; Rabenh. Flor. Europ. Algar. Ill, 1868, p. 184; Kirchn. Alg. 

Schles. 1878, p. 158 ; Cooke, Brit. Desm. 1886, p. 69, t. 83, f. 4 ; Hansg. 

Prodr. Algenfl. B'6hm. 1888, p. 206 ; De Toni, Syll. Alg. 1889, p. 1092 ; 

West, Alg. N. Wales, 1890, p. 287 ; Alg. W. Ireland, 1892, p. 137 ; Alg. 

Eng. Lake Distr. 1892, p. 722 ; Eoy & Biss. Scott. Desm. 1893, p. 177 ; 

West & O. S. West, Some N. Amer. Desm. 1896, p. 242 ; Nordst. Index 

Desm. 1896, p. 147 ; West & O. S. West, Alg. S. England, 1897, p. 483 ; 

Alga-fl. Torks. 1900, p. 62 ; Alg. N. Ireland, 1902, p. 28. 
Didymidium (EucLstrum) insigne Beinsch, Algenfl. Fninken, 1867, p. 130. 
Euastrum mammillosum WoUe in Bull. Torr. Bot. Club. 1888, p. 18, t. 27, 

f . 21 ; Desm. U. S. 1884, p. 102, t. 26. f . 14, 15 (figures bad) ; De Toni, 

Syll Alg. 1889, p. 1078. 
E. insigne b. typicum Racib. Nonn. Desm. Polon. 1886, p. 92. 
E. insigne c. montanum Kacib. 1. c. t. 13, f. 1. 
Helierella insignis Kuntze, Bevis. gen. plant. 1891, p. 898. 
H, mammiUosa Euntze, 1. c. p. 899. 
Euastrum insigne var. elegans Schmidle Beitr. Alg. Schwarzwald. 1893, 

p. 105, t. 6, f. 7, 8. 
E. insigne var. mammillosum (Wolle) Turn. Freshw. Alg. E. India, 1893, 

p. 79. 

Cells of medium size, about twice as long as broad, 
deeply constricted, sinus widely open, narrowed towards 
the extremity; semicells widely deltoid in the basal 
portion, then narrowed into a neck, which widens 
again into an obversely-deltoid apex, basal and apical 
angles rounded, frequently with an undulation on the 
margin just above the basal angle, apex truncate with 
a narrow median incision ; semicells with a large, sub- 
mamillate, downwardly-directed protuberance within 
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ea<;h basal angle, which projects over the edge of the 
sinus. Side view of semicell elongate-pyramidate, 
angles at base submamillate, lower part of sides convex, 
upper part of sides concave ; with a dilated apex, the 
angles of which are bluntly mamiUate and upwardly 
directed. Vertical view oblong-rectangular, "with a 
conical-mamillate protuberance in the middle of each 
truncate pole, lateral margins retuse in the centre; 
polar lobe in the form of an oblique cross, the four 
processes of which are mamilliform. Cell- wall scrobi- 
culate, scrobiculations larger at all the angles, the 
surfaces of which become rough (sometimes almost 
papillate). 

Zygospore unknown. 

Length 108-135 fi; breadth 57-70 /li; breadth of 
apex 29-37 ju; breadth of isthmus 13-15*5 m; thick- 
ness 32-36 /I. 

England. — Cumberland ! . Westmoreland ! {Ba Ifs) . 
Lancashire ! W. and N. Yorks ! Surrey ! Hants. 
(Balfs). Devon ! (Bennett). 

Wales. — Common in Carnarvonshire (up to 2,200 ft. 
on Glyder Fach) and Merioneth ! 

Scotland. — Sutherland!, Ross, Inverness!, Banff, 
Aberdeen I, Kincardine, Forfar !, Perth !, Argyll, Arran 
{Boy ^ Bissett). Harris and Lewis, Outer Hebrides ! 

Ireland. — Glen Caragh, Cromagloun, and Tore Mt., 
Kerry ! Pool near Lough Glentornan, Donegal ! 
Dublin and Wicklow (Archer). 

Geogr. Distribution. — France. Germany. Austria 
andGalicia. Hungary. Norway. Sweden. Finland. 
Poland. Faeroes. United States. 

This species is often abundant in mountain bogs and the 
boggy margins of mountain tarns, in which situations it is 
commonly found amongst the leaves of a submerged form of 
Sphagnum (mspidatum. It exhibits considerable variation in 
the length of the ^' neck ^' and in the form of the basal angles 
of the semicells. These variations are connected by every 
intermediate state, so that it is impossible to clearly define 
such forms as "var. montamcm Racib." or "var. elegaris 
Schmidle." The Desmid described and figured by Wolle 
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from the United States as " Euastncm mammillosum '' is a bad 
illustration of a form of E. inaigne. The plant that Wolle 
figures as E, insigne is now known as E. orientale Turn. 
Wolle never appeared to clearly understand the nature of 
Euastrum insigne Hass. 



18. EuaBtrum intermedium Cleve. 
(PI. XXXVII, fig. 6.) 

Etiastrum intermedium Cleve, Sverig. Deem. 1864, p. 484, t. 4, f . 1 ; Lund. 

Desm. Suec. 1871, p. 21, t. 2, f . 4 ; De Toni, Syll. Alg. 1889, p. 1093 ; 

Eichler, Mat. flor. Miedz. 1898, p. 61 ; 1894, p. 130; Eoy & Bias. Scott. 

Desm. 1893, p. 177 ; West & G. S. West, Some N. Amer. Desm. 1896, 

p. 242, t. 14, f . 18, 19 (forma) ; Nordst. Index Desm. 1896, p. 148. 
E. insigne b. intermediwn Eabenh. Flor. Europ. Algar. Ill, 1868, p. 184. 
Holocystis intermedia Benn. Freshw. Alg. Eng. Lake Distr. 1886, p. 8. 
Helierella intermedia Enntze, Sevis. gen. plant. 1891, p. 898. 

Cells small, almost If times as long as broad, deeply 
constricted, sinus widely open but narrowed at the 
extremity; semicells three-lobed, with a large open 
sinus between the polar and lateral lobes ; lateral lobes 
obtusely conical; polar lobe somewhat anvil-shaped, 
angles acutely rounded, apex convexo-truncate with 
a narrow median incision ; semicells with two pro- 
tuberances across the middle of the basal half (between 
the two lateral lobes), and with two very small pro- 
tuberances on the polar lobe, one on each side of the 
median incision. Side view of semicell elongate- 
pyramidate, with a protuberance on each side near the 
base, lateral margins concave, and with a slight swell- 
ing on each side of the apex, which is rounded (or 
roimded- truncate). Vertical view elliptical, poles 
acutely rounded, with two prominent protuberances 
on each side near the middle; polar lobe elliptical, 
with two slight swellings on each side near the middle. 
Cell- wall smooth. 

Zygospore unknown. 

Length 54-68 ft ; breadth 31-40 /i ; breadth of 
apex 20-26 fi; breadth of isthmus 9-10 ft; thickness 
20-25 /Lt. 

England. — Cumberland {Bennett). 

3 
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Scotland. — Loch Inver, Sutherland!; Poole we, Ross; 
South Birsemore, Aberdeen; G-len Clova, Forfar; 
Arnbathie Loch, Perth; Glen Coe, Argyll {Roy & 
Bissett). Rhiconich, Sutherland! 

Geogr. Distribution. — Norway. Sweden. Poland. 
Greenland. Ceylon (var.). Azores. United States. 

19. Euastmm Webbianum Turn. 
(PI. XXXVII, fig. 7.) 

Euastmm Wehhianum Turn. Freshw. Alg. E. India, 1898, p. 86 (formse 
major et minor), t. 22, f . 4 ; Trim, feesmid Notes, 1893, p. 343, f . 4 
(forma major). 

Cells rather small, about twice as long as broad, 
deeply constricted, sinus widely open but narrowed 
towards the extremity ; semicells subpyramidate, with 
concave sides, and projecting, subcorneal (slightly up- 
turned) basal angles, apex truncate with a narrow 
median incision. Cell- wall smooth. 

Yovma minor : length 26-30 ft; breadth 13-16 ft; 
breadth of isthmus 4 ft. 

Forma major : length 58 ft ; breadth 28 ft ; breadth 
of isthmus 8 ft. 

England. — Sutton Park, Warwick (forma major. 
Turner). 

Geogr. Distribution. — N. India (forma minor). 

This small '^ Euastrum,'' which has been but imperfectly 
described by Turner, appears to us as very probably two 
dislocated cells (each in an oblique position) from a filament 
of Desmidium Swartzii or some allied species. 

20. EuaBtmm Sendtnerianum Beinsch. 
(PL XXXVII, fig. 8.) 

Euastrum Sendtnerianum Keinsch, Spec. Gen. Alg. 1867, p. 119, t. 21, 

f. C. II 1-6 ; De Toni, SyU. Algax. 1889, p. 1079. 
Didymidium {EuaMrum) Sendtnerianum Beinsch, Algenfl. Frank. 1867, 

p. 135, t. 9, f . 4. 
Cosmarium {Euastrum) Sendtnerianum WoUe in BiiU. Torr. Bot. Club. 

1885, p. 3, t. 47, f. 30-31 ; WoUe, Freshw. Alg. U.S. 1887, p. 29, t. 57, 

f . 30, 31 ; Gutw. Flor. Glon. Okolic Lwowa, 1891, p. 40. 
Helierella Sendtneriana Eontze, Revis. gen. plant. 1891, p. 899. 
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Cells very small, about twice as long as broad, 
oblong-elliptic in outline, deeply constricted, sinus 
narrowly linear and dilated at the extremity; semi- 
cells semi-elliptic, with four undulations up each side 
and an emarginate apex. Side view of semicell ovate- 
elliptic ; vertical view elliptic. Cell- wall smooth. 

Zygospore unknown. 

Length 23-27 ft; breadth 12-15 ft; breadth of 
isthmus 4 ft ; thickness 6-8 ft. 

Geogr. Distributuytu — Germany. Galicia in Austria. 

The typical form of this species is unknown in the British 
Islands. Gutwinski gives as the measurements of his Austrian 
specimens : length 29 fi ; breadth 17 fx ; breadth of isthm. 7 fx. 
The figure we give is exceedingly poor, but as it is an exact 
copy of Reinsch's original, this could only be expected. 

Var. latins Roy & Biss. 

E. Sendtnerianum var. lativs Boy & Biss. Scott. Desm. 1893, p. 177; 
Nordst. Index Desm. 1896, p. 232. 

Larger than the type, with broader apices. 

Length 43*2 ft ; breadth at base of semicells 25*6 fi^ 
at apex 19*2 ft. 

Scotland. — Near Den of Maidencraig, Aberdeen 
{Boij Sf Bissett). 

We are unacquainted with this variety and are unable to 
give a figure of it. 

21. Euastrum rostratum Ralfs. 
(PI. XXXVII, figs. 11-13.) 

Euastrum rostratum Balf s in Ann. Mag. Nat. Hist. 1844, p. 192, t. 7, f . 5 ; 

Hass. Brit. Freshw. Alg. 1845, p. 382, t. 91, f. 8 ; Ralfs, Brit. Desm. 

1848, p. 88, t. 14, f . 6 ; Arch, in Pritch. Infus. 1861, p. 730, t. 1, f . 26 ; 

Cooke, Brit. Desm. 1886, p. 73, t. 35, f. 2 (figures partly copied from 

Ealf s, and bad) ; De Toni, SyU. Alg. 1889, p. 1099 j ? West, Freshw. 

Alg. W. Ireland, p. 138; Eoy & Biss. Scott. Desm. 1893, p. 177; 

West&G. S. West, Alg. S. England, 1897, p. 483; Alga-fl. Yorks, 

1900, p. 62. 
E. elegans b. rostratum Rabenh. Flor. Europ. Algar. HI, 1868, p. 186. 
Helierella rostrata Kuntze, Revis. gen. plant. 1891, p. 899. 

Cells small, a little more than 1^ times longer than 
broad, very deeply constricted ; sinus narrowly linear. 



Digitized by 



Google 



36 BRITISH DESMIDIACEiE. 

dilated at the extremity and slightly open outwards ; 
semicells subpyramidate in outline, more or less three- 
lobed ; polar lobe quadrate-cuneate, apex convex 
with a deep and open median notch, a short, blunt 
spine at each outer angle, and a thickening at each 
angle of the apical notch ; lateral lobes bilobulate, 
upper lobule rounded and submamilliform, or sub- 
quadrate and emarginate, upwardly directed, lower 
lobule emarginate or bluntly tridentate, horizontally 
disposed ; semicells with a large protuberance in the 
centre above the isthmus, a large rounded wart on 
each side of the apical incision and near the base of 
the polar lobe, a small wart within each lower lateral 
lobule, and one or two small granules within both 
upper and lower lateral lobules. Side view of semi- 
cell ovate-pyramidate, apex rounded, with a prominent 
protuberance on each side near the base, and a wart 
on each lateral margin half-way between the basal 
protuberance and the apex. Vertical view elliptic, 
with angular poles and a large protuberance in the 
middle on each side. Cell- wall smooth. 

Zygospore globose, furnished with simple, blunt 
spines. 

Length 39-49 ^ ; breadth 25-35*5 /i ; breadth of 
isthmus 6-5-8 ju ; thickness 20-24 /u. 

England. — Westmoreland ! {Balfs). N. and E. Yorks ! 
Lancashire! Warwick (TFiZZs). Sussex (BaZ/s). Hants 
{Bennett). Devon! Cornwall! (Balfs). 

Wales. — Capel Curig, Carnarvonshire (Boy). Dol- 
gelly, Merioneth (Balfs). 

Scotland. — General but scarce ! {Borj ^ Bissett). 

Ireland. — ^Mayo ! G-alway ! Kerry I Dublin and 
Wicklow {Archer). 

Geogr. Dist7ibution. — France. Grermany. G-alicia in 
Austria. Norway. Sweden. Denmark. Bornholm. 
Finland. Poland. N. Russia. Faeroes. Spitzbergen. 
Grreenland. India. Ceylon. Burmah (var.). Aus- 
tralia (var.). New Zealand (var.). Madagascar (var.). 
United States. 
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This is a somewhat rare British species with very distinctive 
characters, one of the most prominent being the large smooth 
protuberance in the centre near the base of each semicell. 
The large warts on either side of the apical incision, and near 
the base of the polar lobe, are also very characteristic, but 
were overlooked by Ealfs. In fact, the description of this 
Desmid given by Ralfs is very incomplete, and has caused 
many observers to go astray with regard to the exact identity 
of E, rostratum. 

The Euaatra figured by Wolle, 'Desm. U. S/ t. 27, figs. 8 
and 9, as ^' E. rostratum " do not belong to this species. 

Note, — E. rostratum var. cumbricum Benn. Freshw. Alg. 
Eng. Lake Distr. II, 1888, p. 5, t. 1, f. 13. It is impossible 
to say with certainty that Bennett's variety belongs to 
E. rostratum. His figure is too crude and the apex of the 
semicell is most extraordinary. It would appear to difPer 
principally in the uniformity of the lobulation and the widely 
excavated apex. Length 45-50 jul ; breadth 25 ^. 



22. EuaBtmin Tumerii West. 
(PI. XXXVII, figs. 9, 10.) 

" jBuasiruw sp. ad. E. denticulatum accedens'' Nordst. Freshw. Alg. N. 

Zeal. 1888, p. 35, t. 3, f. 11 [E. denticulatum Mask., 1889, non Gay]. 
Euastrum TumeHi West Alg. W. Ireland, 1892, p. 141, t. 20, f. 18 

Nordst. Index Desm. 1896, p. 264; West & G. S. West, Alg. N. Ireland 

1902, p. 29. 

Cells small, about 1^ times longer than broad, deeply 
constricted, sinus narrowly linear with a dilated ex- 
tremity; semicells pyramidate, more or less three- 
lobed ; polar lobe short and very broad, oblong-rect- 
angular, lateral margins retuse, apical angles furnished 
with a short divergent spine, apex truncate, with four 
undulations and a narrow median incision ; lateral 
lobes bilobulate, both upper and lower lobules truncato- 
emarginate; semicells with a small tumour in the 
centre ornamented with a ring of granules. Cell-wall 
furnished with a number of granules within the polar 
and lateral lobes. Side view of semicell ovate pyrami- 
date, apex acute, with a truncate granulate protuber- 
ance near the base on each side. Vertical view elliptic, 
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poles acutely rounded, with a truncate granulate pro- 
tuberance at the middle on each side. 

Zygospore unknown. 

Length 39-50 fi ; breadth 28-33 fi ; breadth across 
polar lobe 20-23 fi ; breadth of isthmus 7-9 fi ; thick- 
ness 18-20 fjL. 

England. — Hampsfell, Lancashire ! 

Scotland. — Rhiconich, Sutherland ! Aboyne, Aber- 
deen ! 

Ireland. — Near Glenties and Lough Nacally, 
Donegal ! Derryclare Lough, G-alway ! 

Geogr. Distribution. — Australia. ^^^^ ^ ^ ^ . ^^ 

This species differs from E, denticulatum (Kirchn.) Gay in 
its larger size, in the form of the polar lobe, and in the 
bilobulate condition of the lateral lobes. 



23. Euastrum spinoBum Ralfs. 
(PI. XXXVII, figs. 14, 15.) 

Euastrum s'pinosum Balfs in Ann. Mag. Nat. Hist. 1844, xiv, p. 192, t. 7, 

f . 6 ; Haas. Brit. Preshw. Alg. 1846, p. 384, t. 91, f . 9. 
E. elegant (Br6b.) Ktttz. var. spinowum Ralfs, Brit. Desm. 1848, p. 89, t. 14, 

i.7f-l; Eabenh. Plor. Europ. Algar. Ill, 1868, p. 185; Kirchn. Alg. 

Schlee. 1878, p. 159 ; Cooke, Brit. Desm. 1886, p. 74, t. 35, f. 5 ; Hansg. 

Prodr. Algenfl. Bfthm. 1888, p. 252 j West&G. S. West, Some N. Amer. 

Desm. 1896, p. 244, t. 14, f . 27. 

Cells small, almost If times longer than broad, 
deeply constricted, sinus narrowly linear; semicells 
pyramidate, with convex sides which are gently sinuate, 
bearing one or two denticulations on the basal sinua- 
tion, and a short, upwardly-directed spine on each of 
the other two sinuations, apex rounded-truncate, with 
a rather deep and narrow median incision ; semicells 
with a quadriverrucose protuberance in the middle 
above the isthmus, a wart-like granule on each side of 
the apical incision, and a number of small granules or 
fine denticulations within the marginal sinuations and 
at the apex. Side view of semicell ovate-pyramidate, 
apex rounded, with a small emarginate protuberance 
at the base on each side, lateral margins undulate. 
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Vertical view elliptic, with pointed and denticulate 
poles, lateral margins granulate or denticulate, and 
with a broad emarginate protuberance at the middle 
on each side. 

Zygospore globose, furnished with numerous, rather 
bluntly-pointed spines. 

Length 28-38-5 /x; breadth 18-23 /li; breadth of 
isthmus 5*5-6*5 [i ; thickness 12*5-13'5 fi ; diam. 
zygosp. without spines 26-30 /x; length of spines 
7-5-9-6 /Lt. 

England. — Cornwall (Balfs). 

Wales. — Dolgelly (Balfs). 

Ieeland. — Dublin and Wicklow {Archer). 

Geogr. Distribution. — Germany. Sweden. India. 
United States. Guiana. 

We think E. spinosum Ralf s possesses sufficiently distinctive 
characters to allow of its remaining as a distinct species. The 
gently-sinuate margins of the semicells, the absence of any 
trace of a " neck/' and the spines on the lateral margins, dis- 
tinguish it from ordinary forms of E. elegans, Ralfs also 
states that the zygospore possesses more slender and more 
numerous spines than that of E. elegans. 

The Euastra&gMved by Wolle, ' Desm. U. S.' t. 27, figs. 4-7, 
as " E. spinosum '^ do not belong to this species. 

24. Euastrum bidentatum Nag. 
(PI. XXXVII, figs. 16-19.) 

Euastrvm hidentatum N&g. Gatt. einzeU. Alg. 1849, p. 122, t. 7 D, f. 1 a-/; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 62; Alg. N. Ireland, 1902, 

p. 29. 
E, elegam (Br6b.) Efitz. var. bidentatum (Nag.) Jacobs. Desm. Danem. 

1875, p. 191 ; B6rg. Bomhobn. Desm.-fl. 1889, p. 143, t. 6, f . 2 ; Borge, 

Cblorophy. Norska Finmark. 1892, p. 6 ; Eoy & Biss. Scott. Desm. 1893, 

p. 176 ; BOrg. Perskv. alg. Gstgrbnl. 1894, p. 31 ; West & G. S. West, 

Alg. S. Eng&nd, 1897, p. 483. 
E. elegans (Br6b.) Kiltz. var. speciosum Boldt, Desmid. €h:5nland, 1888, 

p. 9, 1. 1, £. 10, 11 ; De Toni, SyU. Alg. 1889, p. 1102 ; Scbmidle, Beitr. 

alp. Alg. 1895, p. 22. 

Cells small, about 1^ times longer than broad, deeply 
constricted, sinus narrowly linear with a dilated ex- 
tremity; semicells subpyramidate, with bilobulate 
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sides; lower lobule subrectangular, sometimes emar- 
ginate, and furnished with two or three sharp granules ; 
upper lobule rounded or rounded-truncate, rarely 
emarginate, sometimes furnished with one or with two 
sharp granules; apex convex, sometimes slightly 
undulate, with a deep median notch, which may be 
somewhat open or closed, with a short, blunt spine at 
each apical angle, and usually with a thickening at the 
angles on each side of the apical incision; semicells 
with a granulated protuberance in the centre above 
the isthmus (number and disposition of granules vari- 
able), with a large granule below and on each side of 
the apical incision (sometimes absent), and with a few 
variously-disposed granules within the lateral lobules 
and the apex. Side view of semicell ovate, with a 
protuberance (usually emarginate) on each side near 
the base, and a granule on each side higher up on the 
lateral margins ; apex rounded and tridenticulate. 
Vertical view elliptic, with a protuberance (emarginate 
or trigranulate) at the middle on each side, poles 
furnished with acute granules or denticulations. 

Zygospore globose, furnished with numerous strong 
simple spines, most of which are curved. 

Length 51-61 fi; breadth 32-39 ft ; breadth of apex 
25-29 /x; breadth of isthmus 6*3-1 l/x; thickness 
21-23 jx; diam. of zygosp. without spines 40-42*5 ft; 
length of spines 10-13 ft. 

England. — Westmoreland ! N. and W. Yorks ! 
Lancashire ! Essex ! Oxfordshire ! Surrey ! Kent ! 
Hants, (zygospores from the New Forest) ! Devon ! 
Cornwall ! 

Wales. — General throughout Carnarvonshire (at 
2,200 ft. on Glyder Each) I 

Scotland. — Common ! {Roy Sf Bissett). Outer 
Hebrides! Orkneys! Shetlands! 

Ireland. — General ! 

Oeogr. Distribittioii. — Germany. Norway. Sweden. 
Denmark. Bomholm. Iceland. Greenland. Russia. 
United States. Brazil. 
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E. bidentatum Nag. is a species well differentiated from 
E. elegans by its lobulate margins, its larger and more de- 
pressed apices, and its ornamentation. It is also larger than 
most forms of E. elegana, although it is connected with that 
species by E, elegans var. Novm Semliess and E. elegans var. 
omatum. 

It is generally distributed all over the British Islands, and 
retains its distinctive characters in a very constant manner. 
Almost the only variation met with is in the form of the lateral 
lobules and in the disposition of the surface ornamentation. 
The central protuberance varies much in the number and 
arrangement of its granules. The figures given by Nageli 
are fairly good in outline, but he does not indicate the 
markings which are always present on this species. 

Most probably the figure of E, elegans in Ralfs' ' Brit. 
Desm.,^ 1. 14, f. 7a, is a form of this species. 

25. Euastrum pictum Borg. 
(PI. XXXVIII, fig. 1.) 

Euastrum pictum B6rg. Desm. Brasil. 1890, p. 34, t. 3, f. 19. 

Cells relatively small, a little more than \\ times 
longer than broad, deeply constricted, sinus narrowly 
linear with a dilated extremity ; semicells subquadrate, 
three-lobed ; polar lobe short and much dilated, apex 
convex and undulate, with an open median incision, 
apical angles furnished with a short, strong spine; 
lateral lobes bilobulate, upper lobule small and fur- 
nished with two small teeth, lower lobule larger and 
furnished with three small teeth ; semicells in centre 
with a large granulate protuberance, and with smaller 
granulate protuberances within each lateral lobule and 
each half of the polar lobe. Vertical view elhptic, 
poles denticulate, and with a median granulated pro- 
tuberance on each side. 

Zygospore unknown. 

Length 72 /u ; breadth 43 fi ; breadth of isthmus, 
11 iu; thickness, 27 fi. 

Geogr. Disinbuticrn. — Brazil. United States (var). 

Absolutely typical forms of E, pictum do not occur in the 
British Isles. Those already recorded (consult West, ^Alg. 
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W. Ireland/ 1892, p. 139), and others that we have seen, bear 
a striking resemblance to large forms of E, bidentatum Nag. 
They differ from E.jyicttcm in having the lateral teeth reduced 
to acute granules, and in the replacement of the special, 
granulated protuberances by single large granules. They 
would be almost equally well placed under E, bidentatuniy 
except for their size and additional protuberances. 

Length 79 fx ; breadth 52 fx ; breadth of isthmus 14 /u. 
(PI. 38, fig. 2.) 

Wales. — Moel Siabod and Llyn Ogwen, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland ! 

Ireland. — Lakes near Recess, Oorid and Arderry Loughs, 
Galway! Glen Caragh, Lough Guitane, Castletown and 
Carrantuohili, Kerry! 



26. Euastrum divaricatum Lund. 
(PI. XXXVIII, figs. 3, 4.) 

Euastrum divaricatum Lund. Desm. Suec. 1871, p. 21, t. 2, f . 6 ; ? WoUe, 
Desm. U. S. 1884, p. 104, t. 26, f. 18-19; De Toni, Syll. Alg. 1899, 
p. 1100 ; Tomer, Freshw. Alg. E. India, 1893, p. 84, t. 11, f. 22 ; Eichler, 
Mat. flor. Meidz. 1894, p. 180. 

Helierella divaricata Kuntze, Revis. gen. plant. 1891, p. 898. 

Cells small, 1^ times longer than broad, very deeply 
constricted, sinus narrowly linear with a dilated 
extremity ; semicells subtriangular, rapidly attenuated 
to the convexo-truncate apex, more or less three-lobed ; 
polar lobe very broad, rectangular-oblong, each apical 
angle furnished with a small spine, median incision 
deep and open ; lateral lobes bilobulate, upper lobules 
widely triangular and rounded, lower lobules truncate- 
rounded, furnished with a denticulation at the entrance 
to the sinus and with a horizontal or upwardly- 
diverging spine ; semicells with a protuberance in the 
middle above the isthmus, biverrucose, triverrucose, or 
granulate, with a large rounded granule on each side 
of the apical incision at the base of the polar lobe, and 
with about four granules within the lateral margins 
and two within the apex. Side view of semicell ovate, 
apex furnished with a small spine, and with a granulate 
or emarginate protuberance at each side near the base. 
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Vertical view elliptic, with a spine at each pole, and a 
granulate or emarginate protuberance at the middle on 
each side. 

Zygospore unknown. 

Length 36-45 ft; breadth 31-36 fi; breadth of 
isthmus 6-7 fi; thickness 16-19 /m. 

Scotland. — Glen Coe, Argyll {Boy and Bissett). Loch 
Iron Sineur, Perth ! [J, Murraij), Rhiconich, Suther- 
land! 

Geogr. Distrilnition, — Austria and Galicia. Norway. 
Sweden. Denmark. Poland. N. Russia. India (var.). 
United States. West Indies and Brazil (var.). 

This is a very rare species in the British Islands and has 
essentially a western distribution. 

27. Euastrmn dubium Nag. 
(PI. XXXVIII, figs. 5-8.) 

Euastrum hinaXe Ealfs, Brit. Desm. 1848, t. 14, f . 7 d. 

E. dubium Nftg. Gatt. eing. Alg. 1849, p. 122, t. 7 D, f . 2 ; Nordst. Index 

Desm. 1896, p. 118. 
E. lohuLaium Br^b. Liste Desm. 1856. p. 124, t. 1, f . 4 ; West & G. S. West 

Alg. Notes II, 1900, p. 290; Alga-fl. Yorks. 1900, p.63 ; Alg. N. Ireland, 

1902, p. 29. 
E. degans (Br6b.) £&tz. var. lohulatum (Br^.) Jacobs. Desm. Danem. 

1876, p. 191. 
E. hinale (Tnrp.) Ehrenb. var. rotundata Istvanffi, Diag. prsBV. Alg. noy. 

Hungar. 1887, p. 286 (according to Istvanffi). 
E. erosum Lund. var. notabile West, Alg. Eng. Lake Distr. 1892, p. 723, 

t. 9, f . 17 ; West & a. S. West, Al^. S. England, 1897, p. 484. 

Cells very small, 1^ times longer than broad, very 
deeply constricted, sinus narrowly linear with a slightly- 
dilated extremity ; semicells truncato-pyramidate, five- 
lobed ; polar lobe short, oblong-rectangular, apex trun- 
cate with a narrow median incision, apical angles 
furnished with a small conical granule ; upper lateral 
lobes rounded ; lower lateral lobes very slightly larger 
than the upper ones, rounded, obliquely truncate, or 
sometimes slightly emarginate ; semicells with two 
granules within the apex, one on each side of the 
notch, with two faint granules within each basal angle, 
often with a faint granule below the apical notch, and 
with a slight trace of a smooth central protuberance. 



Digitized by 



Google 



44 BRITISH DESMIDIACE-S:. 

Side view of semicell ovate-oblong, apex acutely 
rounded, very slightly dilated on each side at the base. 
Vertical view elliptic-oblong, poles acute, and with a 
very slight swelling (sometimes absent) at the middle 
on each side. 

Zygospore unknown. 

Length 26*5-33 /m; breadth 19-21 /m; breadth of 
isthmus 4-6 ft; thickness 10-12*5 /m. 

England. — ^Westmoreland! N., W., and E. Yorks! 
Lancashire ! Lincolnshire ! Essex ! Wilts ! Surrey ! 
Devon I Cornwall ! 

Wales. — Bogs above Capel Curig, Glyder Each at 
2,200 ft., near Llyn Idwal, Y Foel Eras, and Rhyddu, 
Carnarvonshire ! 

Scotland. — General! {Roy Sf Bissett). Up to 3,500 ft. 
on Lochnagar, Aberdeenshire ! Common in the Outer 
Hebrides! Orkneys! Shetlands! 

Ibeland. — Donegal ! Mayo ! Galway ! Kerry ! Dublin 
and Wicklow (Archer). Down ! 

Geogr. Distribution. — Erance. Norway. Sweden. 
Denmark. Italy. 

We gave full reasons for considering Euastrum erosum var. 

notabile as identical with E, lobnlatum Breb. in the 'Journal 

of Botany,' 1900, p. 290, and in the 'Alga-flora of Yorkshire/ 

, /p, 63. We also think that E. lohulatum is correctly identified 

, ( with Nageli's E. dubiumj which was described seven years 

M ' I previously. Nageli's figures are not good, but there can be 

' no question that they represent the same plant as that 

described and figured by Brebisson under the name of 

E. lobulatum. 

It is a widely distributed species and is found in the boggy 
districts of every part of the British Islands. 

It is easily distinguished from E. binale by its relatively 
greater length, its equal lobulation at the sides, and by the 
markings on the semicells. 

Var. angUcamun (Turn.) nob. (PI. XXXVIII, fig. 9.) 

Eucistrum anglicanum Turn. Desm. Notes, 1893, p. 343, fig. 6. 

Apex of semicells convexo-truncate, apical incision 
open; with a few scattered granules within the lateral 
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lobes, and with five granules arranged on a central 
protuberance. 

Length 36 ft ; breadth 22 /m ; breadth of isthmus 6 fi. 

England. — Trelleck Common, Monmouth (Timier). 

Var. cambrense (Turn.) nob. (PL XXXVIII, fig. 10.) 

Euastrum cambrense Turn. Desm. Notes, 1893, p. 343, f. 1. 

Upper lateral lobes furnished with a short, upwardly- 
directed spine ; with six granules forming a ring on the 
central protuberance. 

Length 32 fi ; breadth 20 fi ; breadth of isthmus 5 /m ; 
thickness 9*5 fi. 

Wales. — Near Dolbadarn Castle, Carnarvonshire 
(Turner). 

Var. Snowdoniense (Turn.) nob. (PI. XXXVIII, 

fig. 11.) 

Euastrum Snowdoniense Turn. Desm. Notes, 1893, p. 843, f. 2. 

Cell-wall of lateral lobes and polar lobe thickened at 
the margin ; apical notch open ; with three small pro- 
tuberances (?) forming a triangle in the centre of the 
semicell. 

Length 31 ft; breadth 20 /ijt; breadth of isthmus 6*5 /n. 

Wales. — Snowdon, Carnarvonshire (Turner). 

28. Euastrum erosum Lund. 
(PI. XXXVIII, figs. 12, 13.) 

Eudstrttm erosum Lund. Desm. Suec. 1871, p. 22, t. 2, f . 6 ; Cohn, Desm. 
Bongo. 1879, 1. 11, f. 12 ; Cooke, Brit. Desm. 1886, p. 77, t. 35, f. 12 ; De 
Toni, SyU. Alg. 1889, p. 1072; West, Alg. aq. dulc. Lusitan. 1892, 
p. 1601; Boy & Biss. Scott. Desm. 1893, p. 176; Nordst. Index Desm. 
1896, p. 119; West & G. S. West, Alga-fl. Yorks. 1900, p. 63. 

Helierella erosa Knntze, Revis. gen. plant. 1891, p. 898. 

Cells very small, l^lf times longer than broad, 
deeply constricted, sinus narrowly linear; semicells 
somewhat hexagonal, the base broader than the re- 
maining sides, angles rounded, lower portions of lateral 
margins parallel and retuse, upper portions converging 
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towards the apex, and retuse, apex truncate and 
retuso-emarginate. Side view of semicell quadrate- 
rectangular, with attenuated poles which are S-crenit^ 
late. Vertical view subrectangular, with slightly- 
convex sides, poles broadly truncate and Z^creniilate. 
Cell- wall smooth. 

Zygospore unknown. 

Length 32-39 /x; breadth 20-23 /n; breadth of isth- 
mus 7*5-8*5fL; thickness 11-16 /n. 

England. — Westmoreland (Bissett). Mickle Fell, 
N. Yorks ! Hants, Devon, and Cornwall {Bennett). 

Wales. — CapelCurig and Pen-y-gwrydd, Carnarvon- 
shire {Boy). 

Scotland. — Ross, Inverness !, Aberdeen, Kincardine, 
Forfar, Perth, Argyll and Arran {Boy Sf Bissett). 

Ireland. — Dublin and Wicklow {Archer). 

Geogr. Distribution. — Germany. Portugal. Norway. 
Sweden. India (form). Central Africa. United States. 

E. erosum differs from E. dubium in the character from 
which the species derives its name, viz., the crenulated poles 
of the side and vertical views. It is also less lobed, with a 
less deep apical incision, and is completely destitute of any 
granulation on the surface. 

29. Euastrum pulchellum Br^. 
(PI. XXXVIII, figs. 14, 15.) 

Euastrum pulchellum Br^b. Liste Desm., 1856, p. 124, t. 1, f . 5 ; Arch, in 
Pritch. Infus., 1861, p. 730; Rabenh. Flor. Europ. Algar. HI, 1868, 
p. 186; De Toni, Syll. Alf?. 1889, p. 1106; Roy. & Biss. Scott. Desm. 
1898, p. 177 ; Nordst. Index Desm. 1896, p. 211 ; West & G. S. West, 
Alga-fl. Yorks, 1900, p. 63 ; Alg. N. Ireland, 1902, p. 29. 

Uelierella pulchella Kuntze, Bevis. gen. plant. 1891, p. 899. 

Cells small, about 1^ times longer than broad, very 
deeply constricted, sinus narrowly linear with a slightly- 
dilated extremity ; semicells more or less three-lobed, 
with a shallow sinus between the lobes; polar lobe 
widely rectangular-oblong, apex truncate with a deep 
and narrow median incision, apical angles furnished 
with a short diverging spine; lateral lobes rounded 
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quadrate, ornamented with 6-8 acute granules (3-4 
marginal) ; semicells with a triverrueose protuberance 
in the centre above the isthmus, a large rounded 
granule on each side of the apical incision, and often 
a small granule at each angle of the apical incision. 
Side view of semicell ovate-oblong, with an emarginate 
protuberance at each side near the base, and a rounded 
granule at each side near the apex, apex rounded and 
furnished with a spine. Vertical view oblong, with 
rounded denticulate poles, and an emarginate protu- 
berance in the middle on each side. 

Zygospore unknown. 

Length 37-40 ^; breadth 28-33 m; breadth of 
isthmus 7-8 fx; thickness 19-20 /u. 

England. — Bowness, Westmoreland! Riccall Com- 
mon, E. Yorks ! New Forest, Hants ! Tremethick Moor, 
Cornwall ! 

Scotland. — Sutherland!, Ross, Aberdeen, Kincar- 
dine, Forfar, Perth, Argyll {Boy Sf Bissett). Harris and 
Lewis, Outer Hebrides ! 

Ibeland. — Dungloe, Loughs Gartan and Machugh, 
Sproule's Lough, Donegal 1 Lough Derryclare and 
Oughterard, Galway ! 

Geogr. distribution. — France. 

Brebisson^s figure of E. pulchellum is a very poor one and 
is inaccurate in its details. We find the species scarce but 
widely distributed in the British Islands. /> //6 

Perhaps the figure given by Welle, ' Desm. U. S.' t. 27, f . 9, 
of E. rostratum belongs to this species. 

Var. retusum nov. var. (PI. LXIV, fig. 17.) 

Lateral lobes less protuberant, broader, and slightly 
retuse on their outer margin, with the upper angles 
emarginate ; polar lobe with a convex apex and with 
the median notch widely open. 

Length 40 ft; breadth 26 fi; breadth of isthmus 
7*5 fi. 

England. — Bowness, Westmoreland ! 
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30. Euastrum elegans (Br^b.) Kutz. 
(PI. XXXVIII, figs. 16-21.) 

Heterocarpella elegans Breb. in Cheval. microscop. et usage, Paris^ 1839, 

p. 72 (name only). 
Cosmaritim elegans Br6b. in Menegh. Synops. Desm. 1840, p. 222. 
Euastrwn elegans (Br6b.) Ktltz. Phycol. germ. 1845, p. 135 ; Ralfs, Brit. 

Desm. 1848, p. 89, t. 14, f. 7 6, c, and d ; Arch, in Pritch. Infus. 1861, 

p. 730; Rabenh. Flor. Europ. Algar III, 1868, p. 185; Cooke Brit. 

Desm. 1886, p. 74, t. 35, f. 3 ; De Toni, SylL Alg. 1889, p. 1101 ; West, 

Alg. W. Ireland, 1892, p. 139; Roy. & Biss. Scott. Desm. 1893, p. 176; 

Nordst. Index Desm. 1896, p. 116 ; West & G. S. West, Alg. S. England, 

1897, p. 483 ; Alga-fl. Yorks. 1900, p. 63 ; Alg. N. Ireland, 1902, p. 28 ; 

Scott. Freshw. Plankton, 1, 1908, p. 525. 
E. elegans from declivis Beinsch, Spec. Qen. Alg. 1867, p. 124, t. 20, f. 

D in 1-3. 
Didymidium {EtUMirum) elegans Eeinsch, Algenfl. Frank. 1867, p. 136. 
Euastrum elegans a. typicum Eirchn. Alg. Scnles. 1878, p. 159. 
E. declive Boy in Bates' Flora Leicestershire, 1886, p. 35. 
E. elegans var. Lundellii Istvanffi, Diag. prsev. Alg. nov. Hangar. 1887, 

p. 236 (Balfs l.c. fig. 7 b and c). 
Helierella elegans Kuntze, Bevis. gen. plant. 1891, p. 898. 

Cells very small, about 1^ times longer than broad, 
deeply constricted, sinus narrowly linear; semicells 
ovate-pyramidate, basal angles subrectangular, retuse- 
emarginate, above with the sides concave, superior 
angles apiculate, apex strongly convex (or broadly 
rounded) with a deep and narrow median incision; 
semicells with a triverrucose or a granulate protu- 
berance in the centre above the isthmus, the rest of 
the cell- wall generally smooth. Side view of semicell 
ovate, with a tnmcately -rounded apex, and an emar- 
ginate protuberance on each side above the base. 
Vertical view elliptic, with acute poles, and an emar- 
ginate protuberance in the middle on each side. /:'■ :^ 

Zygospore globose, furnished with simple acute 
spines. 

Length 29-36-5 /m; breadth 19-22 fx; breadth of 
isthmus 5*8-7 ft ; thickness 10-14*5 /n ; diam. of zygosp. 
without spines 20-29 ft ; length of spines 7*5-9*5 ft. 

England. — Cumberland ! Westmoreland ! (Balfs). 
W., N., and E. Yorks! Lancashire! Cheshire (Balfs). 
Leicestershire (Boy). Essex ! Warwick (Wills). 
Gloucestershire (Balfs). Surrey! (Balfs). Sussex 
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{Rolfs). Kent ! Hants (zygospores from New Forest) ! 
(Balfs). Devon ! Cornwall ! {Rolfs). 

Wales. — Generally distributed ! 

Scotland. — Generally distributed ! zygospores at 
Slewdrum, Aberdeen {Roy ^ Bissett). Outer Hebrides ! 
Orkneys ! Shetlands ! 

Ireland. — Common. 

Geogr. distribution. — France. Germany. Galicia and 
Austria. Hungary. Sicily. Norway. Sweden. Den- 
mark. Bomholm. Finland. N., Central, and S.Russia. 
Faeroes. Nova Zembla. Spitzbergen. Greenland. 
Siberia. Japan. India (var.). New Zealand (var.) 
Madagascar (var.). E. and Central Africa. Azores. 
United States. West Indies. Brazil. Argentina. 

E, elegans is one of the most widely-distributed British 
species of the genus. It can always be recognised by its 
broadly-rounded apices with a deep median incision, and by 
the truncate-retuse basal angles. It is a small smooth species 
with a well-marked central protuberance, which is usually 
split into three warts. 

The zygospore occurs frequently and is covered with simple, 
blunt spines. 

Var. pseadelegans (Turn.) nob. (PI. XXXVIII, figs. 

22, 23.) 

Euastrwm pseudelegans Turn. New and Kaxe Desm. 1885, p. 935, t. 16, 
f. 8; De Toni, SyU. Alg. 1889, p. 1102; West, Alg. N. Wales, 1890, 
p. 287. 

Helierella psettdelegans Kuntze, Kevis. gen. plant, 1891, p. 899. 

Basal angles of semicells broadly rounded, with a 
number of depressed granules within the margins and 
near the centre of the semicells. 

Length 40 ft; breadth 25*5 fi; breadth of isthmus 7 fx. 

Wales. — Capel Curig, Carnarvonshire. 

Geogr. Distribution. — United States. 

Var. Nov» SemU» Wille. (PL XXXVIII, figs. 24, 25.) 

E. elegans subsp. Novm SemliM WiUe, Ferskv. Alg. Nov. Semlj. 1879, p. 32, 
t. 12, f. 8. 

Cells slightly larger than in the type ; semicells with 

4 
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obliquely- truncate or acutely-rounded basal angles, 
and with an undulation between the basal angle and 
the upper apiculation ; central protuberance triverru- 
cose or granulate; semicells sometimes with a few 
granules within the marginal undulations. 

Length 36-5-53 /ui; breadth 22*5-34 /m; breadth of 
isthmus 3*8-9 /jt ; thickness 15-24 /n. 

Scotland. — Near Tarbert, Harris, Outer Hebrides ! 

Ireland. — Slieve Donard, Down ! 

Geogr. Distribution. — Nova Zembla. 

Var. omatum West. (PI. XXXVIII, fig. 26.) 

E. elegam var. omattm West, Alg. EngL Lake Diatr. 1892, p. 723, t. 9, f. 9 ; 
West & G. S. West, Some N. Amer. Desm. 1896, p. 244. 

Cells slightly larger than in the type ; basal angles 
furnished with a granule and also with one just within 
the margin, with an undulation between the base and 
the upper apiculation on each lateral margin ; with six 
large rounded granules in the centre of the semicells 
near the base (in 2 series of 3) and with one on each 
side of the apical incision. 

Length 45-47 /n; breadth 28-29 /m; breadth of 
isthmus 8-10 ft; thickness 14-1 7*5 /m. 

England. — Harrop Tarn, Cumberland ! Stickle Tarn 
and Bowness, Westmoreland ! 

Wales. — Glyder Fach, Carnarvonshire ! 

Scotland. — Glen Shee, Perthshire ! 

Geogr. Distribution. — United States. 

This is a very characteristic variety differing materially 
from other forms of E, elegans in the six central granules. 

Var. omithocephalum (Benn.) nob. (PI. XXXVIII, 

fig. 27.) 

E. omithocephalum Benn. Freshw. Alg. Eng. Lake Diatr. 1886, p. 9, t. 1, 
f. 12 ; Cooke, Brit. Desm. 1886, p. 78, t. 35 (after Bennett) ; Be Toni, 
SyU. Alg. 1889, p. 1107; Benn. Freshw. Alg. Hamps. and I)evon> 
1890, p. 7. 

Helierella omithocephala Kontze, Beris. g^n. plant. 1891, p. 899. 

Cells somewhat larger than in the type : almost 
twice as long as broad, basal angles rounded and 
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laterally expanded, with an undulation between the 
base and the upper apiculation on each side. 

Length 57 /u. ; breadth 30 ft. 

England. — Loughrigg, Westmoreland (Bennett). 
New Forest, Hants (Bennett). 

31. Euastrum binale (Turp.) Ehrenb. 
(PI. XXXVIII, figs. 28, 29.) 

Heterocarpella hinalis Tnrp., 1820; Aper<;u organograph. 1828, p. 315, 
t. 13, f . 17 (figure bad) ; Ktttz. Syn. Biat. 1834, p. 698. 

Cosmarium hinale (Turp.) Menegh. Synops. Desm. 1840, p. 221. 

Euastrum hinale (Turp.) Ehrenb. Berlin. Monatsber. 1840, p. 208 ; Hass. 
Brit. Fieshw. Alg. 1845, p. 384, t. 91, f. 4-5 ; Ralfs, Brit. Desm. 1848, 
p. 90, 1. 14, f . 8 b, e, and h ; Arch, in Pritch. Infus. 1861, p. 780 ; Rabenh. 
Flor. Europ. Algar. Ill, 1868, p. 186; Lund. Desm. Suec. 1871, p. 22, 
23 ; Delp. Desm. subalp. 1873, p. 107, t. 6, f. 9-10 ; ? WoUe, Desm. U. S. 
1884, p. 107, t. 27, f. 23, 24; Cooke, Brit. Desm. p. 75, t. 35, f. 6 a-d; 
Hansg. Prodr. Algenfl. B6hm. 1888, p. 207, 252; West, Alg. W. Ireland, 
1892, p. 139; Alg. Eng. Lake Distr. 1892, p. 723; Eoy & Biss. Scott. 
Desm. 1883, p. 176; Nordst. Index Desm. 1896, p. 69; West & G. S. 
West, Alg. S. England, 1897, p. 484; Alga-fl. Yorks. 1900, p. 64; Alg. 
N. Ireland, 1902, p. 29. 

Didymidium (Eiiostrum) binale Beinsch, Alffenfl. Frank. 1867, p. 138. 

Euastrum hinale a. typicwn Kirchn. Alg. S<mles. 1878, p. 159. 

Helierella hinalis Euntze, Bevis. gen. plant. 1891, p. 898. 

EtuLstrum hinale forma a. minuta Turn. Freshw. Alg. £. India, 1893, p. 81 
t. 10,f. 50(Ralf8l.c.f. 8€). 

E. hinale forma b. ventricosa Turn. I.e. p. 81 (Ralfs, I.e. f. 8 h). 

Cells minute, about 1^ times longer than broad, 
deeply constricted, sinus narrowly linear; semicells 
subpyramidate, basal angles broadly rounded, entire, 
upper part of lateral margins concave; apex broad 
and truncate, retuso-emarginate in the middle, upper 
angles dilated to form a minute apiculus. Side view 
of semicell ovate, apex acutely rounded, with a slight 
protuberance near the base on each side. Vertical 
view elliptic, poles acute, with a small, roimded pro- 
tuberance at the middle on each side. Cell- wall smooth . 

Zygospore globose, furnished with simple, somewhat 
blunt spines. 

Length 15-30 ft; breadth 12-5-21 /n; breadth of 
isthmus 3-8*5 /It; thickness 9-13 /m; diam. zygosp. 
without spines 20-26 /m ; length of spines 5-7 fi. 

England. — Cumberland ! Westmoreland ! (Ralfs) . 
W., N., and E. Yorks (zygospores from Widdale Fell, 



Digitized by 



Google 



52 BRITISH DESMIDIACEJE. 

N. Yorks) ! Lancashire ! Cheshire (Boy). Leicester- 
shire (Boy). Warwick (Wills). Gloucester (Ralfs). 
Surrey! (Balfs). Sussex {Balfs). Hants! (Balfs). 
Devon! Cornwall! (Balfs). 

Wales. — General and abundant (up to 2,700 ft. on 
Glyder Fawr, Carnarvonshire) ! 

Scotland. — General and abundant ! (Boy Sf Bissett). 
Up to 3,500 ft. on Lochnagar ! Outer Hebrides ! 
Orkneys ! Shetlands ! 

Ireland. — ^Abundant ! 

Geogr. Distrihdion. — France. Germany. Galicia 
and Austria. Hungary. Italy. Portugal. Norway. 
Sweden. Denmark. Bornholm. Finland. N. and 
S. Eussia. Faeroes. Iceland. Nova Zembla. Spitz- 
bergen. Greenland. Siberia. India. Cevlon. Siam. 
Singapore. Australia. New Zealand. Madagascar. 
Central and E. Africa. Sandwich Islands. United 
States. W. Indies. Brazil. Patagonia. 

E, binale is generally distributed all over the British Islands, 
and numerous varieties of it exist. The aemicells of the type- 
form possess rownded and entire basal angles^ and the apex is 
truncate and slightly rettcse-emarginate in the middle. Forms 
of -B. binale should never be confused with forms of E. elegans 
on account of the very different apices. In E. elegans the 
apex is broadly rounded with a deep median incision, but in 
E. binale the apex is truncate and retuse in the middle. 

Forma minor West. 

E. binale forma miTwr West, Besm. Maine, 1888, p. 340 ; Desm. Maes. 
1889, p. 19, t. 8, f. 24; Alg. N. Wales, 1890, p. 288; Alg. W. Ireland, 
1892, p. 140; West & G. S. West, Alg. S. England, p. 484. 

Cells very minute, about half the average size of the 
type. 

Length 10-12 fi; breadth 7*5-11 (rarely to 12) fi. 

England. — Adel Bog, W. Yorks, and Pilmoor, N. 
Yorks ! Puttenham Common, Surrey I 

Wales. — Capel Curig, Carnarvonshire ! Ffestiniog, 
Merioneth ! 

Ireland. — Not uncommon ! 

Geogr. Distribution. — United States. 
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Forma secta Turn. (PI. XXXVIII, fig. 30.) 

E. hinaZe forma d. secta Turn. Preshw. Alg. E. India, 1893, p. 81, t. 10, 
f. 35, 39, 47 ; t. 11, f. 5. [ s> E, bincde forma c lobis basalibns sinnato- 
bilobnlatis Lund. Desm. Suec. 1871, p. 23 ; E, hinale Balfs, Lc. t. 14, 

f. 8c.] 

Basal angles of semicells truncato-retuse (or sinuato- 
bilobulate). 

Length 20-28 /m; breadth 16-21 fi; breadth of 
isthmus 6-8 ft. 

England. — Westmoreland I W. and N. Yorks ! 
Lancashire ! Surrey I Hants ! Devon ! Cornwall I 

Wales. — Capel Curig and Llyn-y-cwm-fEynon, Car- 
narvonshire ! 

Scotland. — General ! (Boy ^ Bissett). 

Ireland. — General, but scarce I 

Oeogr. Distribution. — Norway. Sweden. India. 

Forma hians West. (PI. XXXVIII, fig. 33.) 

E. hinale forma hians West, Alg. W. Ireland, 1892, p. 140, t. 20, f. 14 
West & G. S. West, Oba. on Conj. 1898, t. 4, f . 38 ; Alga-fl. Yorks. 1900, 
p. 64. 

Basal angles of semicells subacute, obliquely truncate 
towards the sinus. 

Length 11-16 fi; breadth 10-12*5 ft; breadth of 
isthmus 2'5-3'5 ft ; thickness 6-7 fc. 

England. — Near Cockley Beck, Lancashire I Keigh- 
ley Moor, W. Yorks ! Skipwith Common, E. Yorks ! 
Dartmoor, Devon ! 

Ireland. — Ballynahinch and Lakes near Recess, 
Gtilway ! Near Foxford, Mayo ! 

Geogr. Distribution. — Germany. Ceylon. 

Forma Gutwinskii Schmidle. (PL XXXVIII, 
figs. 31, 32.) 

E. hinale forma, Gutw. Flor. Glon. Okolic Lwowa, 1891, p. 73, t. 3, f. 25. 
E. hinale forma Ouivnnskii Schmidle, Alg. Geb. Oberrheins, 1894, p. 662 j 

Lappmark Sflsswasseralgen, 1898, p. 44. 
E. hinale forma, Schmidle, Beitr. Algenfl. Rheineb. u. Schwarzwald. 1895, 

p. 79, t. 1, f . 18, 14. 
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Basal angles of semicells triimdulate or slightly 
tricrenate. 

Length 22-29 /m; breadth 14-20 fi; breadth of 
isthmus 4'8-5'5 /x; thickness 11-12 /n; diam. zygosp. 
without spines 27-29 /m ; length of spines 3*8-9'5 fi. 

England. — Helvellyn, Westmoreland ! Mossdale 
Moor, Widdale Fell, N. Yorks (with zygospores) ! 

Scotland. — Moidart, Inverness ! Rhiconich, Suther- 
land ! Near Kirkwall, and Hoy, Orkneys ! 

Wales. — Bog below Llyn Idwal, Carnarvonshire ! 

Ireland. — Near Foxford, Mayo ! 

Geogr, Distribution. — Germany. Galicia in Austria. 
Lappmark in Sweden. 

Var. retusum West. (PI. XXXVIII, fig. 34.) 

E. hinale var. retusum West, Alg. EngL Lake Distr. 1892, p. 723, t. 9, f . 6. 

Basal angles of semicells obliquely truncate-retuse ; 
apex broadly truncate-retuse; cell- wall finely granu- 
late-punctate; central protuberance broadly rounded 
and granulate. 

Length 27 fi ; breadth 21 fi ; breadth of isthmus 8 /m ; 
thickness 12 /m. 

England. — Kirk Fell, Westmoreland ! 

Var. elobatmn Lund. (PL XXXVIII, fig. 35.) 

E, hinale var. dobatum Lund. Desm. Suec. 1871, p. 23, t. 2, f. 7 ; Cooke, 
Brit. Desm. 1886, p. 75, t. 85, f. 8; Lfltkem. Desm. Attersees, 1893, 
p. 559; West & G. S. West, Alg. S. England, 1897, p. 484; Alga-fl. 
Yorks. 1900, p. 64; Alg. N. Ireland, 1902, p. 29. 

E. elohatum (Lund.) Boy & Biss. Scott. Desm. 1893, p. 176. 

Cells hexagonal ; semicells pyramidate, apices as in 
type, lateral margins with a median undulation between 
the base and the apex. 

Length 21^28 fi; breadth 15-5-20-5 fi; breadth of 
isthmus 4-5 [i; thickness 11 /m. 

England. — Bassenthwaite Water and Borrowdale, 
Cumberland! Helvellyn and Brothers Water, West- 
moreland ! Penyghent, W. Yorks ! Strensall Common, 
Mickle and Cronkley Fells, N. Yorks ! Eiccall Common, 
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E. Yorks ! Near Cockley Beck, Lancashire ! Esher 
West-end Common, Surrey ! 

Wales. — Bethesda, Capel Curig, and Snowdon, 
Carnarvonshire ! Ffestiniog and Dolgelly, Merioneth ! 

Scotland. — Loch Inver, Sutherland ; Poole we, Ross ; 
near Alford, Ballater and Aboyne, Aberdeen (Roy Sf 
Blssett). Ben Chiurn, Glas Maol, and Craigan Lochan, 
Perth ! 

Ireland. — Dungloe, Lough Nacung and Glentornan, 
Donegal! Ballynahinch and Derryclare Lough, Galway I 

Geogr. Distribution. — Austria. Norway. Sweden. 
Poland. United States. 

Note, — Euastrum Lundellii Benn. Freshw. Alg. Engl. Lake 
Distr. 1886, p. 9, t. 1, f. 13. {Helierella Lundellii Kuntze.) 
Bennett stated that this plant was the same as E, binale var. 
elobatum Lund., but his figure certainly disproves this state- 
ment. We have never seen anything approaching Bennett^s 
figure and doubt very much if his plant could have belonged 
to the genus Euastrum, 

Var. subelobatum West. (PI. XXXVIII, fig. 36.) 

E. hinaU subsp. auhdohatum West, Alg. W. Ireland, 1892, p. 140, t. 20, 
f . 15 ; West & G. S. West, Algarfl. Yorks. 1900, p. 64. 

Cells sonaewhat hexagonal ; semicells with truncate- 
emarginate basal angles and an undulation on each 
lateral margin between these angles and the apex; 
side view of semicell subrhomboid with rounded angles 
and undulate sides; vertical view rhomboid-elliptic 
with rounded angles and undulate sides. 

Length 26 /i ; breadth 1 8 /x ; breadth of isthmus 5 ft ; 
thickness 12*5 fi. 

England. — Oughtershaw Tarn, W. Yorks ! Baugh 
Fell, Cronkley Fell, and Cray dale Moor, N. Yorks ! 

Ireland. — Lough Aunierin, Galway ! Lough Gui- 
tane, Kerry. 

This variety is at once distinguished from var. elobatum by 
the truncate-emarginate basal angles of the semicells. The 
side and vertical views also differ in outline. It is a very 
uncommon variety, but perhaps it has been overlooked. 
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32. Euastrum denticulatum (Kirchn.) Gay. 
(PI. XXXIX, figs. 1-4.) 

Euastrum hinale var. /3 Ealfs, Brit. Desm. 1848, t. 14, f. 8a and/. 

E. hinale b. denticulatum Kirchn. Alg. Schles. 1878, p. 159 ; Cooke, Brit. 

Desm. 1886, p. 76, t. 35, f . 7 ; Hansg. ' Prodr. Algenfl. B5hm. 1888, 

p. 252. 
E, amcenum Gay, Monogr. loc. Conj. 1884, p. 53, t. 1, f. 7. 
E, denticulatum (Kircmi.) Gay, Note Conj. du midi de France, 1884, 

p. 835 J West, Alg. W. Ireland, 1892, p. 140; Alg. En^. Lake Distr. 

1892, p. 723; Eoy & Biss. Scott. Desm. 1893, p. 176; West & G. S. 

West, Alg. Madag. 1895, p. 53, t. 9, f. 15, 16; Nordst. Index Desm. 

1896, p. 100; West & G. S. West, Welw. Afric. Freshw. Alg. 1897, p. 84 ; 
England, 1897, p. 484 ; Ato,-fl. Yorks. 1900, p. 64 ; Chlorophy. 
anff, 1901, p. 85; AIk. N.Ire" ' ^^ ~ . . - , 

Plankton, 1, 1903, p. 525. 



Koh Chanff, 1901, p. 85; Alg. N. Ireland, 1902, p. 29; Scott. Freshw, 
Plankton, 1, 1903, p. 525. 
Helierella Kirchneri Kuntze, Bevis. gen. plant. 1891, p. 898. 

Cells very small but rather variable in size, about 
1^ times as long as broad, very deeply constricted, 
sinus narrowly linear with a dilated extremity ; semi- 
cells subquadrate or subpyramidate, almost trapezoid, 
basal angles rounded or subrectangular, furnished with 
a number of granules or denticulations, upper part of 
lateral margins concave, apical part of semicell pro- 
tracted, broadly rectangular, upper angles furnished 
with an acute granule or short spine, apex truncate 
with a slight median notch (sometimes only retuse- 
emarginate) ; semicells with a granulated central pro- 
tuberance, and a number of granules or denticulations 
within the basal angles and the apex. Side view of 
semicell ovate, with an acute apex, and an emarginate 
or granulated protuberance at each side near the base. 
Vertical view elliptic, poles acute, with an emarginate 
or granulate protuberance at the middle on each side. 

Zygospore unknown. 

Length 13-26 /i; breadth 11-5-21 /i; breadth of 
isthmus 3*5-6*5 fi ; thickness 7'5-14 /i. 

England. — Cumberland! Westmoreland! AV., N., 
and E. Yorks ! Lancashire ! Surrey ! Kent ! Hants ! 
{Boy). Devon ! Cornwall ! 

Wales. — Frequent through Carnarvonshire (up to 
2,200 ft. on Glyder Fach) ! Dolgelly, Merioneth ! 

Scotland.— Generally distributed ! (Rot/ Sf Bissett). 
General in the Outer Hebrides ! Orkneys ! Shetlands ! 
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Ireland. — Donegal ! Mayo ! Gahvay ! Kerry ! Down ! 
Armagh! Londonderry! 

Oeogr. Distnbution, — France. Germany. Galicia 
and Austria. Norway. Sweden. Bornholm. Finland. 
N. Russia (var.). Iceland. Greenland. Central China. 
Ceylon. Siam. Singapore. Java. Australia (var.). 
New Zeialand. Madagascar (var.). E. and Central 
Africa. Azores. United States. West Indies. 
Brazil (var.). 

This species is generally distributed and often abundant. 
It varies much in size and in the form of the basal angles, 
but always retains its distinctive features. We have made 
no attempt to classify the numerous forms which exist. 

Var. granulatum West. (PI. XXXIX, fig. 5.) 

E. dentieulattun var. graniUatum West, Alg. W. Ireland, 1892, p. 141, t. 20, 
f. 17. 

Superior angles of semicells without an acute tooth ; 
ceU-wall finely granulate all over the surface. 

Length 18 fi; breadth 18 /i; breadth of isthmus 
4 fi ; thickness 9 fi. 

Ireland. — Ballynahinch, Galway ! 

33. EnaBtnun minutiBBimuin nob. 
(PI. XXXVIII, fig. 37.) 

Euastrum exUe Turn. Desm. Notes, 1893, p. 346, f. 21 [not E. exUe Josh. 
1886]. 

Cells very minute, almost twice as long as broad, 
deeply constricted, sinus narrowly linear ; semicells 
oblong-pyramidate, basal angles rounded, lateral mar- 
gins retuse, apex rounded, with a median, somewhat 
open notch. Side view of semicell ovate-pyramidate, 
apex rounded, lateral margins retuse. Cell-wall 
smooth. 

Zygospore unknown. 

Length 15 /i; breadth 8 fi; breadth of isthmus 3 fi; 
thickness 4 /x. 

Wales. — Snowdon, Carnarvonshire {Tnrne?'). 

We have never observed this minute species, but have been 
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compelled to give it a new name owing to the existence of a 
Burmese Euastrum which was described by Joshua in 1886 
as E. exile, 

34. Enastruin incavatum Josh. & Nordst. 
(PI. XXXIX, figs. 6, 7.) 

Euastrum incavatum Josh. & Nordst. in Wittr. & Nordst. Alg. Exsic. no. 
657, 1884, c. fig. xylogr ; Josh. New and Eare Desm. 1885, p. 33, t. 254, 
f. 1 ; De Toni, Syll. Alg. 1889, p. 1075 ; West, Alg. N. Yorks. 1889, 
p. 292 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 65. 

Helierdla incavata Knntze, Revis. gen. plant. 1891, p. 898. 

Cells small, If times longer than broad, very deeply 
constricted, sinus narrowly linear; semicells pyra- 
midate from a dilated base, basal angles rounded or 
somewhat obliquely truncate, gradually attenuated to 
the apex, which is dilated, upper part of lateral margins 
retuse, apical angles acute and horizontally subapicu- 
late ; apex convex, suddenly and deeply retuse in the 
middle ; semicells with a small tubercle within each of 
the basal and apical angles. Side view of semicell 
ovate. Vertical view elliptic. Cell-wall smooth. 

Zygospore unknown. 

Length 35-43 /x; breadth 20-24 fi; breadth Qf /^ / 
isthmus 4*5-6 /I ; thickness l^t-1 6 /x. /ll^^-^ «//^7 

England.— Mickle Fell, N. Yorks! j)/^^'"'^ ;a^'*'v ^' '^^^ 

Geogr. Distribution. — United States. W. Indies ^ ' 
(Jamaica). 

We have only observed this small species on one occasion. 
It is sharply defined by reason of its relatively great length 
and its peculiar apex. 

35. Euastrum montanum West & G. S. West. 
(PL XXXIX, figs. 8, 9.) 

Cosmarium Meneghinii Breb. forma, Boldt, Desmid. Grdnland, 1888, p. 13, 

t. 1, f. 15. 
C. Meneghinii forma Boldtii West, Alg. Eng. Lake Distr. 1892, p. 726. 
C. Subreinschii Schmidle var. Boldtiana Scnmidle in Flora, 1894, p. 90, 

t. 6, f . 8 ; West & G. S. West, Alga-fi. Yorks. 1900, p. 80 ; Alg. N. Ireland, 

1902, p. 36. 
Euastrum montanum West & G. S. West, Freshw. Alg. Ork. and Shetl. 1905, 

p. 14 (sep.), t. 1, f. 11, 12. 

Cells very small, a little more than 1-^ times longer 
than broad, deeply constricted, sinus narrowly linear 
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with a somewhat dilated extremity ; semicells oblong- 
rectangular, lateral margins convex and biundulate, 
the upper undulation larger than the lower one ; apex 
slightly protracted, trimcate and emarginate in the 
middle, apical angles rectangular. Side view of semi- 
cell ovate, with a rounded protuberance on each side near 
the base. Vertical view elliptical, with a rounded pro- 
tuberance at the middle on each side. Cell-wall smooth. 

Zygospore unknown. 

Length 20-4-27 /i; breadth 15-6-20 /i; breadth of 
apex 10-8-14-3 /i ; breadth of isthmus 3-5-48 fi ; 
thickness 11-5-14-5 fi. 

England. — Scawfell Pike, Cumberland! Helvellyn 
and Blea Tarn, Westmoreland! Hawkshead, Lan- 
cashire ! Keighley Moor, W. Yorks I Bog near 
Widdale Beck, and Snaizeholme Fell, N. Yorks ! 

Wales. — Bog above Capel Curig lakes, Glyder Fach 
(at 2,200 ft.), Llyn-y-cwm-ffynon, and Llyn Teyrn on 
Snowdon, Carnarvonshire ! 

Scotland. — Rhiconich, Sutherland 1 Clova, Forfar I 
Crianlarich, Perth ! Moidart, Inverness ! W. of Kirk- 
wall, Orkneys I 

Ireland. — Poisoned Glen and Lough Nacung, Done- 
gal I Achill Island, Mayo ! Near Oughterard, Gal way I 
Carrantuohill, Kerry ! 

Geogr. Distribution. — Bernese Alps. Greenland. 

We always find this small Desmid as an inhabitant of 
upland districts, and it retains its characters very constantly. 
It has been known for some time past as CosmaHum Suh- 
reinschii var. Boldtiana Schmidle, differing from typical 
C. Subreinschii in the larger and broader central protube- 
rances, in the relatively wider and more angular apices, and 
in the apical notch. 

Considering that so far as is known typical C. Suhreinschii 
does not occur in the British Islands, whereas the Desmid in 
question is widely distributed and of constant character, we 
think there is every reason for its specific separation. Not 
only do we think it is better regarded as a separate species, 
but we regard the distinct apical emargination, accompanied 
by a large central protuberance, as characters which must 
place it in the genus Euastrum, 
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The specific name " Boldtii '' could not be used as it has 
already been utilised by Schmidle for a species occurring in 
Germany, Russia, and Greenland. 



36. Euastrum pectinatum Br^b. 
(PI. XXXIX, figs. 10-12.) 

Heterocarpella peciinata Breb. in Cheval. Microscop. et usage, Paris, 

1839, p. 272 (name only). 
Cosmarivm pectinatum Br^b. in Menegh. Synops. Desm. 1840, p. 222. 
Euastrum pectinatum Br6b. in Balls' Brit. Desm. 1848, p. 86, t. 14, f . 5 a, 

6, d-fi Arch, in Pritch, Infus. 1861, p. 730, t. 2,f. 10, 30; Eabenh. Flor. 

Europ. Algar. Ill, 1868, p. 180; Kirchn. Alg. Schles. 1878, p. 160; 

Cooke, Brit. Desm. 1886, p. 72, t. 34, f . 5 ; Hansg. Prodr. Algenfl. Bohm. 

1888, p. 204 J De Toni, Syll. Alg. 1889, p. 1068 ; West, Alg. W. Ireland, 

1892, p. 138, t. 24, f . 7 ; Alg. Eng. Lake Distr. 1892, p. 723 ; Eoy & Biss. 

Scott. Desm. 1893, p. 177 ; Nordst. Index Desm. 1896, p. 197 ; West & 

G. S. West, Alg. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 65 ; 

Alg. N. Irelani 1902, p. 28 ; Scott. Freshw. Plankton, 1, 1903, p. 525. 
Didymidium (Euastrum) pectinatwm Eeinsch, Algenfl. Frank. 1867, p. 123. 
Euastrum pectinatum forma typica Boldt, Desmid. Qrdnland, 1888, p. 6. 
HeliereUa pectinata Euntze, Bevis. gen. plant. 1891, p. 899. 

Cells of medium size, about 1^ times as long as 
broad, deeply constricted, sinus narrow and generally 
slightly open ; semicells three-lobed ; polar lobe dilated, 
anvil-shaped, angles rounded, apex eonvexo-truncate 
and slightly retuse in the middle ; lateral lobes sub- 
quadrate, deeply retuse at the outer margin, angles 
acutely rounded ; semicells with three large protube- 
rances across the broadest part, and with two pro- 
tuberances within the polar lobe (one on each side). 
Side view of semicell widely inflated below, then con- 
stricted and widening out into a dilated subtruncate 
apex; angles of polar and lateral lobes bilobulate. 
Vertical view elliptic-oblong, poles bimamillate, with 
three large rounded-conical protuberances on each side ; 
polar lobe elliptic oblong, poles bimamillate, and with 
two rounded-conical protuberances at each side. Cell- 
wall finely punctate (sometimes almost smooth). 

Zygospore globose or oblong-ellipsoid, furnished 
with many elongated, blunt papillae. 

Length 69-73 /x ; breadth 44-47 /x ; breadth of polar 
lobe 32-35 ft ; breadth of isthmus 11*5-12 fi ; thickness 
33-36 fi ; diam. of globose zygosp. without papillae 
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52-57 ft ; length of oblong zygosp- 50-73 fi ; breadth 
35-40 ft; length of papillae 3-5*7 ft. 

England. — Cumberland ! Westmoreland ! (Balfs). 
W., N., and E. Yorks (zygospore from Adel Bog, W. 
Yorks)! Lancashh'e! Cheshire (Balfs). Essex! Surrey 
(zygospores from Thursley Common) ! Sussex (Balfs). 
Kent! Hants! (Rcdfs). Wilts! Devon! {Bennett). 
Cornwall (zygospores from Gun wen Moor) ! {Balfs). 

Wales. — Generally distributed and often abimdant ! 

Scotland. — Very common ! , zygospores from Slew- 
drum and Albagie, Aberdeen {Boy Sf Bissett). Outer 
Hebrides (zygospores not uncommon) ! Orkneys ! 
Shetlands ! 

Ireland. — Common (zygospores from Ballynahinch, 
Galway) ! 

Geogr. Distribution. — France. Germany. Galicia 
in Austria. Italy. Norway. Sweden. Denmark. 
Bomholm. Finland. Faeroes. Iceland. Greenland. 
United States. Patagonia (var.). 

E. pectinatum is very widely distributed in all parts of the 
British Islands, but the type form is not so abundant as var. 
inevolutum. The bluntly-conical protuberances of this Etias- 
tvum are very characteristic and are best seen from the vertical 
view. The angles of the polar lobe and the upper and lower 
angles of the lateral lobes are bilobulate, so that in the vertical 
view there are two conical protuberances at each pole, both of 
the lower part of the semicell and of the polar lobe. Thus, 
the outline in vertical view shows ten protuberances in the 
lower part of the semicell and eight in the polar lobe. 

The zygospores are more frequently met with than those of 
any other Euastrum. 

Var. inevolutum West & G. S. West (PI. XXXIX, 

figs. 13-15.) 

E. pectinatum var. inevolutum West & G. S. West, Freshw. Alg. Ork. and 
Shetl. 1905, p. 16 (sep.), t. 1, f. 13, 14. 

Cells a little smaller than in the type ; lateral lobes 
generally more quadrate, outer margins only slightly 
retuse ; neck of polar lobe relatively broader and 
shorter ; apex of polar lobe more convex and retuse in 
the middle, apical angles more rounded ; protuberances 
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of lower part of semicell and particularly of polar lobe 
much reduced (as seen in vertical view). 

Length 51-63/1; breadth 36-42 ft; breadth of polar 
lobe 24-28/1; breadth of isthmus 10-11-5/x; thickness 
21-26 ft. 

England. — More frequent than the type ! 

Wales. — General in Carnarvonshire ! 

Scotland. — General and abundant ! 

Ireland. — General and abundant ! 

E. pectinatum forma intermedia Boldt (^ Desm. Gronland/ 
1888, p. 6, t. 1, f. 3) comes very near this variety, but in 
Boldt's form the polar lobe is very small and its lateral 
margins are almost vertical. Boldt does not state whether 
the protuberances are reduced in his form or not, whereas 
this is one of the leading features in var. inevoluium. In the 
latter variety the angles of the polar lobe and the lateral 
lobules are broadly truncate or truncate-emarginate in ver- 
tical view, scarcely bilobulate as in the type. 

Var. brachylobum Wittr. (PI. XXXIX, fig. 16.) 

E. pectinatum var. brachylobum Wittr. GK)tl. 5L s6tv. Alg. 1872, p. 48, t. 
4, f. 5 ; De Toni, SyU. Alg. 1889, p. 1068 ; Roy & Biss. Scott. Desm. 
"3, p. 177. 



Lobes of semicell broad and very short, margins 
widely retuse ; semicells with six protuberances, one 
in the centre, one within the middle of the polar lobe, 
and one within each angle of the lateral lobes ; poles 
of vertical view simple and rounded (not emarginate). 

Length 70 ft ; breadth 50 /i ; breadth of polar lobe 
32/1 ; breadth of isthmus 15 ft; thickness 33 /i. 

Scotland. — " Not so common " {Boy Sf Bissett). 

Geogr. ])' '^ ' 

We have 
approaching 

Ralf s in h 
(p. 86, t. 14, 
the angles o 
view, but it 
when the ce 
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37. Euastnun gemmatum Br^b. 
(PL XXXIX, fig. 19.) 

Cosmarium gemmaium Breb. in Menegh. Synops. Desm. 1840, p. 221. 

? ExMstrum papulosum Ktttz. Phyc. germ. 1845, p. 135. 

Euastrum gemmatum Br6b. in Balfs, Brit. Desm. 1848, p. 87. 1. 14, f. 4 
N&g. Gatt. einzell. Alg. 1840, p. 120; Babenh. Flor. Europ. Alg. Ill, 
1868, p. 180; Kirchn. Alg. Schles. 1878, p. 160; WoUe, Desm. U. S. 
1884, p. 101, t. 28, f. 3, 4; Cooke, Brit. Desm. 1886, p. 73, t. 35. f. 1 ; 
Hansg. Prodr. Algenfl. Bdhm. 1888, p. 204 ; De Toni. SyU. Alg. 1889, 
p. 1070 ; West, Alg. W. Ireland, 1892, p. 138 ; Alg. Eng. Lake Distr. 
1892, p. 728; Eoy & Biss. Scott. Desm. 1893, p. 177; Nordst. Index 
Desm. 1896, p. 129 ; West & G. S. West, Alg. S. England, 1897, p. 483 ; 
Alga-fl. Yorks. 1900, p. 65; Alg. N. Ireland, 1902, p. 28; Scott. Freshw. 
Plankton, 1, 1903, p. 525. 

E. (Eucoamium) Hassallianum Nag. Gatt. einzell. Alg. 1849, p. 121, t. 7 B. 

E. gemmatum a. typicum Bacib. Nonn. Desm. Polon. 1885, p. 94. 

Helierella gemmata Euntze, Bevis. gen. plant. 1891, p. 898. 

Cells rather small, almost 1^ times as long as broad, 
very deeply constricted, sinus narrowly linear with a 
dilated extremity; semicells three-lobed; polar lobe 
short, somewhat cuneiform, with rounded angles and a 
retuse apex ; lateral lobes subquadrate, lateral margins 
deeply retuse, angles broadly rounded ; semicells with 
three prominent protuberances across the broadest 
part, one in the centre, and one within each lateral 
lobe. Side view of semicell with the lower part widely 
inflated, then narrowed to form a neck, which widens 
out, forming a dilated apical portion, apex retuse, 
apical angles rounded. Vertical view elliptic, with 
three large rounded protuberances at each side ; polar 
lobe subquadrate (almost cruciform) with deeply retuse 
sides and rounded angles. Cell- wall finely granulate, 
granules especially prominent on all the rounded angles 
and protuberances. 

Zygospore unknown. 

Length 48-70 fx; breadth 38-47/1 ; breadth of isth- 
mus 12-14/i; thickness 26-30/1. 

England. — Cumberland ! Westmoreland ! (Ralfs). 
N. Yorks ! Lancashire ! Sussex {Ralfs). Hants ! 
{Ealfsy Devon! Cornwall! {Balfs). 

Wales. — Capel Curig ! {Cooke Si' Wills) and Glyder 
Fawr {Roy)y Carnarvonshire. 

Scotland. — Sutherland ! Ross, Inverness, Aberdeen, 
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Kincardine, Forfar, Perth ! {Boy Sf Blssett). Outer 
Hebrides ! Shetlands ! 

Ireland. — Donegal I Mayo ! Galway ! Kerry ! Dublin 
and Wicklow {Archer). 

Geogr. Distribution. — France. Belgium. Germany. 
Galicia in Austria. Norway. Sweden. Denmark. 
Bornholm. Poland. S. Russia. Faeroes. Greenland. 
India. United States. W. Indies. Brazil. Paraguay. 

E. gemmatum is one of the prettiest and most characteristic 
species of the genus. It is widely distributed, but somewhat 
scarce. 

38. Euastrum verrucoBum Ehrenb. 
(PI. XL, fig. 1.) 

Euastrum verrucosum Ehrenb., 1834 ; Infus. 1838, p. 162, t. 12, f. v ; 

Ralfs in Ann. Mag. Nat. Hist. 1844, p. 189, t. 6, f. 3; Hass. Brit. 

Preshw. Alg. 1845, p. 379, t. 91, f. 7 ; Ealfa, Brit. Desm. 1848. p. 79, t. 

11, f. 2; Arch, in Pritch. Infus. 1861, p. 728; Eabenh. Flor. Europ. 

Algar. Ill, 1868, p. 179 ; Delp. Desm. Subalp. 1873, p. 94, t. 6, f . 18-15 ; 

Kirchn. Alg. Schles. 1878, p. 160 ; WoUe. Desm. U. S. 1884, p. 100, t. 26, 

f . 1, 5 ; CJooke, Brit. Desm. 1886, p. 63, t. 31, f . 1 ; Hansg. Prodr. Algenfl. 

B5hm. 1888, p. 204; De Toni, SyU. Alg. 1889, p. 1066; West, Alg. W. 

Ireland, 1892, p. 136; Alg. Eng. Lake Distr. 1892, p. 722; Boy & Biss. 

Scott. Desm. 1893, p. 178; Nordst. Index Desm. 1896, p. 268; West & 

G. S. West, Ale. S. England, 1897, p. 483 ; Alga-fl. Yorks. 1900, p. 65 ; 

Alg. N. Ireland, 1902, p. 27 ; Scott. Freshw. Plankton, 1, 1903, p. 525. 
E. verrucosum a. typicum Bacib. Nonn. Desm. Polon. 1885, p. 94. 
E. verrucosum a. typicum Boldt, Desm. Grdnland, 1888, p. 6. 
Helierella verrucosa Euntze, Kevis. gen. plant. 1891, p. 899. 

Cells moderately large, subhexagonal, a little longer 
than broad, deeply constricted, sinus open for half its 
length and then narrowly linear; semicellsthree-lobed, 
interlobular incisions deep but open ; polar lobe widely 
cuneate, angles rounded and granulate, apex deeply 
retuse ; lateral lobes wider than polar lobe, cuneate and 
bilobulate, lower lateral lobule subconical, rounded, 
granulate and horizontally directed, upper lateral lobule 
submamiUate, granulate, upwardly and outwardly 
diverging ; semicells with three large protuberances 
across the broadest part, the central one being the 
largest, each protuberance furnished with large wart- 
like granules arranged in concentric circles. Cell-wall 
granulate, granules most evident at the angles where 
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they are often sharp and conical. Side view of semi- 
cell widely inflated in the lower part owing to the 
verrucose central protuberances showing at each side, 
then narrowed to form a "neck"; apical portion dilated, 
angles rounded, apex retuse. Vertical view elliptic, 
poles mamillate and granulate, with three large sub- 
verrucose protuberances on each side, upper and lower 
lateral lobules entire; polar lobe oblong-rectangular, 
with retuse sides and rounded angles. 

Zygospore unknown. 

Length 93-114 /i; breadth 75-92 /x; breadth of 
isthmus 19-22 /i ; thickness 53-55 /x. 

England. — Cumberland! Westmoreland! (Bal/s). 
W. and N. Yorks ! Lancashire ! Leicestershire (Boy), 
Warwick {Wills). Middlesex (Hassall). Surrey! 
(Bcdfs). Sussex (BaJfs). Kent ! {Rolfs). Hants ! 
{Balfs). Cornwall! {Balfs). 

Wales. — Capel Curig ! {Cooke Sf Wills), Llyn 
Ogwen !, Glyder Fawr {Boy), Carnarvonshire. 

Scotland. — Generally distributed ! {Boy ^ Bissett). 
Frequent in the plankton ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow {Archer). Armagh ! London- 
derry ! 

Geogr. Distribution. — France. Germany. Galicia in 
Austria. Hungary. Italy. Norway. Sweden. Den- 
mark. Bornholm. Finland. Poland. W., Central, 
and S. Russia. Faeroes. Greenland. Siberia. Japan. 
India. Australia. Central Africa. United States. 
Uruguay. Argentina. 

E. verrucoaum is not so abundant as some of the other large 
species of Euastrum. It is not often found in bogs, having a 
decided preference for the margins of large, reedy ponds and 
lakes. It cannot easily be confused with any other species 
of the genus. 

Var. reductum Nordst. (PI. XL, figs. 2, 3.) 

E. verruco9v.m var. reductum Nordst. Alg. et Char. 1, 1880, p. 9, t. 1, f. 14 ; 
De Toni, SyU. Alg. 1889, p. 1067 ; West & G. S. West, Alg. N. Ireland, 
1902, p. 27 ; Scott. Freshw. Plankton, I, 1903, p. 525. 
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Cells rather smaller than in the type; polar lobe 
subrectangular, angles rounded, apex faintly retuse; 
lateral lobes retuse, scarcely bilobulate, angles rounded ; 
interlobular incisions widely open, subrectangular ; pro- 
tuberances within the lateral lobes much reduced, 
scarcely evident in the vertical view ; vertical view of 
polar lobe rectangular with straight sides. 

Length 80-89 /i; breadth 70-86 /x; breadth of 
isthmus 18*5-22 fi ; breadth of polar lobe 29-36 fi ; 
thickness 36-42 fi. 

Scotland. — Plankton of Lochs Tay and Achray, 
Perth ! Plankton of Loch Ruar, Sutherland ! (/. 
Mttrray). General in the plankton in Inverness, Lewis, 
and Harris, Outer Hebrides ! Plankton of Neugles 
Water, and of Loch Beosetter, Bressay, Shetlands ! 

Ireland. — Lough Gartan, Donegal ! 

Geogr. Distribxdioii, — Finmark in Norway. N. 
Russia. United States. Uruguay. Argentina. 

Var. coarctatum Delp. (PI. XL, fig. 4.) 

E. verrxicosum var. coarctatum Delp. Desm. subalp. 1873, p. 95, t. 6, f . 16 ; 
Racib. Nonn. Desm. Polon. 1885, p. 94, t. 13, f. 11 ; De Toni, Syll. Alg. 
1889, p. 1067 ; West, Alg. W. Ireland, 1892, p. 136 (forma). 

Cells slightly smaller than in the type, sinus gene- 
rally more closed ; polar lobe prominent, exserted, apex 
only slightly retuse ; lateral lobes scarcely bilobulate, 
widely retuse. 

Length 92-5-97 /i; breadth 85-87 /x; breadth of 
polar lobe 31-35 /x; breadth of isthmus 20-23 ft. 

Ireland. — Derryclare Lough, Galway ! 

Geogr. Distnbiition. — Galicia in Austria. Poland. 
Italy. 

A form of this variety is figured in which the upper angles 
of the lateral lobes are much reduced, and the polar lobe 
appears still more prominent; length 90m; breadth 76 ^; 
breadth of polar lobe 32-5 ju ; breadth of isthmus 21 /u (PL XL, 
fig. 5). This form was originally figured in West, 'Alg. W. 
Ireland,^ 1892, t. 20, f. 11. 
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Var. alatum WoUe. (PI. XL, fig. 6.) 

E. verrucosum var. alatum WoUe, Desm. U.S. 1884. p. 101, t. 26, f. 4 ; De 
Toni, SyU. Alff. 1889, p. 1067 ; Anderss. Sverig. Chlor. 1890, p. 10 ; 
Gutw. Flor. Glon. Okolic Lwowa, 1891, p. 72; West, Alg. W. Ireland, 
1892, p. 136. 

Cells with the outer half of the sinus open and then 
partially closed again, causing the basal angles of the 
semicells to have a hooked appearance. 

Length 8-i-llO/i; breadth 71-108 /x; breadth of 
isthmus 22 fi ; thickness 41 /i. 

Scotland. — Tarbert, Harris, Outer Hebrides ! 

Ireland. — Cloonee Lough, Kerry ! 

Geogr, Distribution, — Gralicia in Austria. Sweden. 
N. Kussia. United States. 

Var. planctonicum West & G. S. West. (PI. XL, 

fig. 7.) 

E, verrucosum var. planctonicum West & G. S. West, Scott. Freshw. 
Plankton, 1, 1903, p. 537, t. 15, f. 4. 

Cells with a widely open sinus ; lateral lobes entire, 
obtusely conical. 

Length 90/lc ; breadth 91 /x; breadth of isthmus 19*5 /x. 

ScoTL.\ND. — In the plankton of Lochs Ruar and Nan 
Cuinne, Sutherland ! (J. Murray). 

This remarkable variety occurred plentifully in the plankton 
of Loch Ruar. A few specimens were observed in which 
there was a slight indication of the presence of the superior 
lateral lobules. 

39. Euastnun occidentale West & G. S. West. 
(PI. XXXIX, fig. 20.) 

? CosmaHum protractum WoUe, Desm. U.S. 1884, p. 83, t. 17, f. 27, 28 

[not C. protractum (Nag.) De Bary, 1858]. 
Euastrum verrucosum Ehrenb. var. simplex Josh. New and Kare Desm. 

1885, p. 34, t. 254, f . 2 ; West, Alg. N. Wales, 1890, p. 287. 
E. verrucosum Ehrenb. var. simplex Josh, forma tum^scens Tom. Freshw. 

Alg. E. India, 1893, p. 74, t. 11, f. 9*. 
E. occidentale West & G. S. West, Some Desm. U.S. 1898, p. 293. 

Cells of medium size, about 1^ times longer than 
broad, deeply constricted, sinus narrowly linear with 
a dilated apex ; semicells truncate-pyramidate, broadly 
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rounded (very slightly subrectangular), superior part 
of lateral margins retuse, apex somewhat protracted, 
convex-truncate and retuse-emarginate in the middle, 
superior angles rounded. Side view of semicell ovate- 
truncate. Vertical view elliptic, poles slightly angular, 
with a very slight inflation at the middle on each side. 
Cell-wall finely granulate, granules much reduced in 
the centre of the semicells, and quite absent at and 
just below the apical emargination, often with an arc 
of larger granules in the middle of the semicells about 
two-thirds the length from the base. 

Zygospore unknown. 

Length 85-89 /x (rarely only 65 /x) ; breadth 71-72 fi 
(rarely only 60 /i) ; breadth of apex 33-37 /x (rarely 
only 27 fi) ; breadth of isthmus 20 {jl ; thickness 36-42 /a. 

Wales. — Llyn Coron, Anglesey ! 

Geogr. Distribution. — Canada. United States. 

We have only once observed this Euastrum from the 
British Islands, but have examined numerous specimens from 
Nova Scotia, Maine, and Massachusetts. Fig. 20, PL XXXIX, 
is the first accurate figure of this Desmid published, and so 
that there should be no doubt as to its identity the drawing 
wa^ made from one of Joshua's original specimens, 

Borge (^ Alg. erst. Regnell. Exped.,' II, Desmid. 1903, p. 

99) suggests a relationship between E, occidentale and Cosma- 

il^n rium Turpinii Breb., but the latter is considerably smaller, 

3 ^ / I with two small central protuberances, and without an emargi- 

• nate apex. We know G, Turpinii very well, as it is frequent 

in some parts of the British Islands, and it never has such a 

protracted apex as E, occidentale, 

E, occidentale has very little in common with E, verrucosum. 
For the reasons for adopting the specific name " occidentale ^' 
consult West & G. S. West, ' SomeDesm. U.S.' 1898, p. 293. 

40. EnaBtnun insulare (Wittr.) Roy. 
(PI. XL, figs. 11-13.) 

Euastrum binale (Turp.) Ehrenb. var. insvZare Wittr. Gotl. Ol, 85tv. 

Alg. 1872, p. 49, t. 4, f. 7 ; Arch, in Quart. Joum. Micr. Sci. 1873, 

p. 434; Cooke, Brit. Desm. 1886, p. 76, t. 35, f. 10; De Toni, SyU. Alg. 

1889, p. 1085 ; West, Alg. W. Ireland, 1892, p. 140 ; Johns. Bare Desm. 

U. S. 1894, p. 286, t. 211, f. 8. 
E. insular e (Wittr.) Boy in Scott. Naturalist, April 1877 ; July, 1883 ; 

Eoy & Biss. Scott. Desm. 1893, p. 177 ; West & G. S. West, Alg. S. 
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England, 1897, p. 484 ; Alga-fl. Yorks. 1900, p. 65 ; Chlorophy. Koh 
Chang, 1901, p. 85 ; Alg. N. Ireland, 1902, p. 29 ; Freshw. Alg. Ceylon 
1902, p. 156. 
Cosmarium insvlare (Wittr.) Schmidle, Chlorophy-Fl. Torfstiche Vim- 
heim, 1894, p. 59. 

Cells minute, 1^ times longer than broad, deeply 
constricted, sinus narrowly linear, with a dilated ex- 
tremity; semicells three-lobed, interlobular incisions 
subrectangular ; polar lobe widely rectangular, angles 
rounded, apex truncate and retuse-emarginate in the 
middle ; lateral lobes short, basal angles subrectangular, 
sides slightly retuse. Side view of semicell ovate, with 
a slight protuberance on each side. Vertical view 
elliptic, with a very slight protuberance at the middle 
on each side. Cell- wall smooth. 

Zygospore unknown. 

Length 17-5-30 /i; breadth 11-5-22 /i; breadth of 
isthmus 3'3-6/i; thickness 9*5-ll*5/i. 

England. — Westmoreland ! {Bissett). N. Yorks ! 
Lincolnshire ! Cambridgeshire (Wicken Fen) ! Hants ! 
{Boy). Devon ! Cornwall {Bennett). 

Wales. — Llyn Bodrie, Anglesey ! Frequent in 
Carnarvonshire ! 

Scotland. — Sutherland ! Eoss ! Inverness, Aber- 
deen, Kincardine, Forfar, Perth !, Argyll {Roy Sf 
Bissett). Outer Hebrides ! 

Ireland. — Near Glenties, Loughs Anna and Akibbon, 
Donegal ! Lower Lake of Killamey, Kerry ! Dublin 
and Wicklow {Archer). Lough Derryadd, Armagh ! 

Geogr. Distribution. — Galicia in Austria. Norway. 
Sweden. Siam. United States. 

This small and characteristic species is widely distributed 
and sometimes occurs in abundance. It was originally 
described as a variety of Euastrum binale, but the distinctly 
three-lobed semicells and the rectangular basal angles suffi- 
ciently characterize it. 

A form of it was described from Cambridgeshire {vide 
G. S. West, ^Alga-fl. Cambr.^ 1899, p. 114, t. 396, f. 11) in 
which the lateral lobes were less rectangular and almost 
bilobulate. Length 28 /u ; breadth 19 ft ; breadth of isthmus 
5m; thickness 11 fx (PI. XL, fig. 14). 
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41. Euastnun crassangnlatum Borg. 
(PL XXXIX, fig. 17.) 

Etiastrum crassangulatum B6rg, Desm. Brasil. 1891, p. 37, t. 3, f. 25. 

Cells minute, 1^ times longer than broad, deeply 
constricted, sinus narrowly linear ; semicells quadrate- 
pyramidate, angles slightly rounded, basal angles sub- 
rectangular, upper part of lateral margins retuse, apex 
broadly truncate and retuse-emarginate in the middle ; 
semicells with a protuberance in the centre, and a 
smaller one within each basal and apical angle. Side 
view of semicell broadly ovate, upper part of lateral 
margins slightly retuse, apex truncate. Vertical view 
elliptic, with a slight protuberance at the middle on 
each side. Cell-wall thickened at all the angles of the 
semicells. 

Zygospore unknown. 

Length 27/a ; breadth 18 fi ; breadth of isthmus 5 /i; 
thickness 13 /i. 

Geogr. Distrihttion. — Austria (var.). Brazil. 

The typical form is not known to occur in the British 
Islands. 

Var. omatum West. (PI. XXXIX, fig. 18.) 

E. crassangulatum var. omatum West, Alg. W. Ireland, 1892, p. 140, t. 20, 
f. 16. 

Semicells with 5 granules around the central pro- 
tuberance and one in the middle, and with 6 others at 
regular intervals within the margins. 

Length 27 /a; breadth 17'5/i; breadth of isthmus 
4*5 /I ; thickness 14 /x. 

Ireland. — Ballynahinch, Galway ! 

42. EuaBtnun Comubiense sp. nov, 

(PI. XL, fig. 8.) 

Cells minute, about 1^ times longer than broad, very 
deeply constricted, sinus narrowly linear with a dilated 
extremity ; semicells three-lobed, incisions between the 
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lobes widely subrectangidar ; polar lobe broadly rect- 
angular, angles rounded, apex convex with a strong 
median thickening; lateral lobes short, angles rounded, 
outer margins retuse ; semicells with a central papillate 
protuberance. Side view of semicell elliptic, with an 
acute papilla at the middle on each side. Vertical view 
elliptic, with an acute papilla at the middle on each 
side. Cell- wall smooth and slightly thickened at the 
base of all the sinuations. 

Zygospore unknown. 

Length 24 /x; breadth 15 ft; breadth of isthmus 
3'8/bt; thickness 11 '5 /It. 

England. — Near Senens, Cornwall ! 

This species forms one of the connecting links between the 
genera Euastrum and Cosmarium, There is no actual emar- 
gination of the apex of the semicells, although there is a 
thickened internal ridge occupying its place. It might 
equally well be called Cosmarium Comubiense West & G. S. 
West. 

43. Euastrum crassicolle Lund. 
(PL XL, figs. 9, 10.) 

Euastrum crassicolle Lund. Desm. Suec. 1871, p. 23, t. 2, f. 8 ; West, Alg. 

N. Wales, 1890, p. 288 ; Eoy & Biss. Scott. Desm. 1893, p. 176 ; Nordst. 

Index Desm. 1896; West & G. S. West, Alga-fl. Yorks. 1900, p. 65. 
E. crassicolle a. typicuni Kacib. Nonn. Desm. Polon. 1885, p. 91. 
Helierella crassicollis Kuntze, Eevis. gen. plant. 1891, p. 898. 

Cells minute, about twice as long as broad, deeply 
constricted, sinus narrowly linear ; semicells truncate- 
pyramidate, almost three-lobed ; polar lobe prominent, 
wide, slightly dilated, angles rounded, apex emarginate ; 
lateral lobes very short, somewhat bilobulate with 
rounded angles. Side view of semicell oblong-pyra- 
midate, apex truncate, lateral margins towards the 
base biimdulate. Vertical view elliptic, poles truncate, 
and with a broad inflation at the middle on each side. 
Cell- wall smooth. 

Zygospore unknown. 

Length 24-5-28 ft; breadth 13-5-15 /it; breadth of 
isthmus 5'2-8-5/x; thickness 9-5-11 /it. 

England.— Mickle Fell, N. Yorks ! 
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Wales. — Capel Curig and Llyn Padarn, Carnarvon- 
shire ! Dolgelly, Merioneth I 

Scotland. — Poolewe, Ross; Presswhin and Bog- 
wartle in Cromar, and Glen Ey, Aberdeen ; Canlochan, 
Forfar; Rannoch, Perth {Boi/ Sf Bissett). Craig an 
Lochan, Perth I New Galloway, Kirkcudbright ! 

Ireland. — Dublin and Wicklow {Archer). 

Geogr. Distnbution. — France. Galicia in Austria 
(var.). Norway. Sweden. Poland. N. Russia. Nova 
Zembla. Spitzbergen. Greenland. United States. 

The side view of this species easily distinguishes it from 
any other Euastrum, It seems to be chiefly a northern species. 

44. Euastmm crispulum (Nordst.) noh. 
(PI. XL, figs. 15-18.) 

Euastmm suhlohatwm Breb. var. cris'pulum Nordst. Norges Desm. 1873, 

p. 10, 1. 1, f. 9; De Toni, SyU. Alg. 1889, p. 1042 ; West & G. S. West, 

Welw. Afric. Freshw. Alg. 1897, p. 113. 
E. pyramidatum. West, Alg. W. Ireland, 1892, p. 139, t. 20, f. 13 (figures 

not good) ; Alg. Eng. Liake Distr. 1892, p. 728 ; Nordst. Index Desm. 

1896, p. 215 ; West & O. S. West, Alg. S. England, 1897, p. 484; Some 

Desm. U. S. 1898, p. 287, t. 16, f. 14. 
? E, hinaZe (Turp.) Ehrenb. var. elongatum Lt&tkem. Desm. Attersees, 

1892, p. 559, t. 8, f. 11. 

Cells minute, about 1^ times longer than broad, 
deeply constricted, sinus narrowly linear with a dilated 
extremity ; semicells pyramidate-truncate, basal angles 
rounded, with a slight undulation above the basal 
angles, upper part of lateral margins retuse; apex 
widely truncate, distinctly emarginate in the middle, 
that part on each side of the apical emargination dis- 
tinctly retuse, apical angles acutely rounded. Side 
view of semicell ovate, slightly narrowed near the 
rounded apex. Vertical view elliptical with a broad 
inflation at each side. Cell-wall smooth. 

Zygospore unknown. 

Length 25-28 /it ; breadth 16-20 /x ; breadth of 
apex 9-11 /x; breadth of isthmus 3'5-7'5 ft; thick- 
ness 12-5-15 ft. 

England. — Loughrigg, Westmoreland ! Thursley 
Common, Surrey ! Withiel, Cornwall ! 
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Scotland. — Rhiconich, Sutherland ! Lewis, Outer 
Hebrides ! 

Ireland. — Ballynaliinch, Kylemore, and Roundstone, 
Galway ! 

Geogr. Distribution. — Norway. AV. Africa. United 
States. 

The Desmid we described from Ireland as Eiiadrum 
pyramidatum is identical in every respect with that described 
by Nordstedt from Norway as Euaatrum sublobatum var. 
crisjndum. It is a very constant species, easily distinguished 
from E, sublobatum, and we have therefore placed it as 
Euastrum crispulum. 

It is smaller than E, sublobatum, the semicells are pyra- 
midate (not quadrate), and the undulations above the basal 
angles and the undulated character of the apex are features 
which are never present in E, sublobatum. In the vertical 
and side views the central inflation of E, crispulum appears 
very much smaller than that of E. sublobatum, 

45. Euastrum sublobatum Br^. 
(PL XL, fig. 19.) 

Euastrum sublobatum Breb. in Ralfs' Brit. Desm. 1848, p. 91, t. 32, f . 4 ; 

Nordst. Index Desm. 1896, p. 246. 
Cosmarium sublobatum (Breb.) Arch, in Pritch. Infus. 1861, p. 731 j 

Rabenh. Flor. Europ. Algar. Ill, 1868, p. 168; Kirchn. Alg. Schles. 

1878, p. 152 ; WoUe Desm. U.S. 1884, p. 80, t. 18, f. 21, 2(1; Cooke, Brit. 

Desm. 1886, p. 79, t. 36, f . 1 ; De Toni, Syll. Alg. 1889, p. 1041 ; West. 

Alg. Eng. Lake Distr. 1892, p. 723 ; West and G. S. West, Alga-fl. 

Yorks. 1900, p. 90; Alg. N. Ireland, 1902, p. 32. 
Ursindla sublobata Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells small, about 1^ times as long as broad, deeply 
constricted, sinus narrowly linear with a widely-dilated 
extremity ; semicells subquadrate, lateral margins 
retuse, basal angles rounded, superior angles more 
acutely rounded, apex convex -truncate, retuse-emar- 
ginate in the middle. Side view of semicell ovate, 
Avith a large protuberance on each side near the base, 
upper part of lateral margins retuse, apex rounded; 
vertical view elliptic, with a large protuberance in the 
middle on each side, giving it a subcruciform appear- 
ance. Cell- wall smooth. 

Zygospore unknown. 
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Length 26-5-48 /it; breadth 20-39 /it; breadth of 
apex 19-26 ft; breadth of isthmus 5*2-12'5 /jl; thick- 
ness 18-21 fjL. 

England. — Borrowdale and Scarf Gap Pass, Cumber- 
land! AVestmoreland! (Balfs). Ogden Clough, Peny- 
ghent, Oughtershaw Tarn, and Cautley Spout, W. 
Yorks ! 

Wales. — Bettws-y-coed, Twll Du, and Llyn Teym on 
Snowdon, Carnarvonshire! Dolgelly, Merioneth (Balfs), 

Scotland. — Sutherland !, Ross, Inverness, Aberdeen, 
Kincardine, Forfar, Perth, Argyll {Boy ^ Blssett). 

Ireland. — Lough Fea, Londonderry! Dublin and 
Wicklow {Archer). 

Geogr, DistHbution. — France. Germany. Galicia 
and Austria. Hungary. Italy. Norway. Poland. 
S. Russia. Greenland. New Zealand (var.). United 
States. W. Indies. Paraguay (var.). 

We think this Desmid is better regarded as a species of 
Euastrum rather than of Cosmarium on account of the retuse- 
emarginate apex of the semi-cells, with which is associated a 
relatively large central protuberance. It is essentially an 
upland species. 

Var. dissimUe Nordst. (PI. XLV, fig. 7.) 

Cosmarium suhlohatum (Br6b.) Arch, subsp. dissimile Nordst. Desm. Ital. 
1876, p. 39, t. 12, f . 15. 

Cells less deeply constricted, the breadth of the 
isthmus being about two-thirds that of the cell. Angles 
of semicells dissimilar ; in vertical view with the 
superior angles truncate and the inferior angles retuse. 
Side view of semicell broadly truncate-pyramidate, with 
a small basal tumour. 

Length 26-28-5 /ut; breadth 17-20 /x; breadth of 
isthmus 12-13 ft; thickness 13-14 ft. 

Scotland. — Loch Luichart, Ross ! 

Ireland. — Dublin and Wicklow {Archer). 

Geogr. Distribution. — Italy. 

Var. Bubdissimile var. nov. (PI. XL, fig. 20.) 
Cells with a broader isthmus ; semicells with larger 



Digitized by 



Google 



EU A STRUM. 75 

basal angles, the retuse portion of the lateral margin 
being nearer the apex; apex widely convex and retuse- 
emarginate in the middle. Side view of semicell 
quadrate-pyramidate, inferior and superior angles 
rounded, sides and apex retuse. Vertical view oblong- 
rectangular, angles rounded, poles retuse, with a pro- 
minent protuberance at the middle on each side ; polar 
lobe rectangular, angles round, sides and poles retuse. 

Length 84*5 ft; breadth 22 fx; breadth of apex 
18 ft : breadth of isthmus 9*5 /it ; thickness 17 ft. 

Scotland. — Near Tarbert, Harris, Outer Hebrides ! 

This variety somewhat resembles the previous one, but the 
general outline of the semicells is rather different, and the 
side and vertical views differ greatly in the amount of the 
retuseness of the poles. 

46. Euastrum validum West and G. S. West. 
(PI. XL, figs. 21, 22.) 

EtLasb'um validum West and G. S. West, Some N. Amer. Desin. 1896, 
p. 245, t. 14, f. 32, 33 ; Freshw. Alg. Ceylon, 1902, p. 156. 

Cells minute, Ij; times longer than broad, very deeply 
constricted, sinus narrowly linear with a dilated extre- 
mity ; semicells truncate-pyramidate, lateral margins 
retuse, inferior angles inflated, superior angles some- 
what rounded and sometimes slightly thickened ; apex 
broad, truncate-convex, emarginate and thickened in 
the middle ; semicells with a small papilla within each 
basal angle, a large granule in the middle, close to the 
isthmus, and a small scrobiculation near the centre. 
Side view of semicell ovate, with a granule near the 
isthmus on each side; vertical view elliptic, with a small 
papilla on either side of each pole. Cell- wall smooth. 

Zygospore unknown. 

Length 26-5-30 /x; breadth 19-22 /t; breadth of 
apex 13*5-14'5 ft; breadth of isthmus 4*4-4*5 ft ; thick- 
ness 10-11 /i. 

ScoTiAND. — Rhiconich, Sutherland! Loch Diracleet, 
near Tarbert, Harris, Outer Hebrides ! 

Geogr. Distrihidion. — Ceylon. United States. 
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This species is on the border-line between the genera 
Euasirum and Cosmarium, but we are inclined to retain it in 
the former genus on account of the distinctly emarginate 
apices. 

It has two near relatives in Cosmarlum snbbinale (Nordst.) 
Lagerh. and C. miedzyrzecense Eichl. & Gutw., neither of 
which are known to occur in Britain. 

Note.— In his 'Freshw. Alg. Eng. Lake Distr./ 1886, 
Bennett figures very roughly a Desmid which he terms 
" Euastrum crenatum Kiitz.^' His short description and his 
outlined figure do not agree, however, with Kutzing's descrip- 
tion of E, crenatum. What Bennett's plant was we do not 
know, neither is the information he gives concerning it of 
sufficient value to establish a species. It seems to us that 
it might possibly be a form of Cosmarium tetragonuni Nag. 



Genus 14. MICRASTERIAS Ag., 1827. 

Ag. in Flora, 1827, p. 642. 

Menegh. Synops. Desm. 1840, p. 214. 

Ralfs, in Ann. Nat. Hist. 1844, p. 259. 

Hass. Brit. Freshw. Alg. 1845, p. 385. 

Ralfs, Brit. Desm. 1848, p. 68. 

De Bory, Conj. 1858, pp. 39, 40, 47, 50, 70. 

Arch, in Pritch. Infus. 1861, pp. 720, 725. 

Rabenh. Flor. Europ. Alg. Ill, 1868, p. 187. 

WoUe, Desm. U.S. 1884, p. 108. 

Cooke, Brit. Desm. 1886, p. 53. 

Hansg. Prodr. Algenfl. Bohm. 1888, p. 207. 

De Toni, Syll. Alg. 1889, p. 1109. 

<i. S. West, Treatise Brit. Freshw. Alg., 1904, p. 165. 

Cells of varig^ble size, often large, usually a little 
longer than broad, sometimes subcircular in general 
outline, itstially much comjrressedy very deeply con- 
stricted in the middle, sinus usually linear (open 
outwards in several species) ; semicells subsemicircular, 
usually five-lobed (in some species three-lobed) ; polar 
lobe generally widely cuneate, emarginate, or widely 
notched ; lateral lobes usually bilobulate, lobules 
generally slightly bilobed ; median part of base of 
semicells generally without protuberances ; vertical 
view elliptic-lanceolate or linear-lanceolate ; one lobed 
chloroplast in each semicell, with many scattered 
pyrenoids. 
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Zygospores globose, radially ornamented with stout 
spines, either simple, bifid, trifid, or quadrifid at their 
apices. 

This genus includes some of the handsomest of British 
Desmids, many of the species being remarkable for the 
elegance of the lobulation of the semicells. There is always 
an odd number of lobes to each semicell, the middle one 
being differentiated from the rest as the folar lobe. 

Many of the species are flattened and disc-shaped, the 
cells being relatively much thinner than in any other genus 
of Desmids. Certain species connect this genus both with 
Euastrum and Xanthidium. 

Micrasterias and Euastrum were both included by Kuntze 
in his genus " Helierellay" but we have previously mentioned 
that this name cannot be used for a genus of Desmids. 

Species of this genus generally occur intermingled with 
other Desmids, and some of them are only found in the very 
richest localities for these plants, being confined to the lakes 
and bogs of the Older Palaeozoic and Precambrian areas. 

There are 18 British species, which can be arranged as 
follows : 

Section A. (Holocystis Hassall.) Polar lobe entire; lateral 
lobes of semicells two, transversely placed, generally entire, and 
attenuated to their extremities. 

«//. /^//. 1. M, oscitans. 

n "j^ II , fz 2. M. pinimtifida. 

Section B. (Actinocystis Turner.) Polar lobe with a median 
incision of variable depth (rarely almost absent) ; lateral lobes of 
semicells four, radiately disposed, and widening outwards. 

a. Lateral lobes generally much divided ; interlobular 
incisions narrow. 

t Interlobular incisions not deep. 
VCZ. /-« ¥^S, S-C 3. M. truncata. 

i--^. fc^ii 4. M. crenata. 
ifv . .if <r^j. /^ i 5. M.Jenneri. 

^3- H--S 6. M. conferta. 
tt Interlobular incisions deeper. 
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78 BRITISH DESMIDIACE^. 

/3. Lateral lobes with fewer divisions; interlobular in- 
cisions widely open. 

'Ti, }~j 15. M. radiata. 
O /-3 1^- ^- Crux-Melitensis. 
Section C. Polar lobe with accessory processes ; lateral lobes of 
semicells two, symmetrical or asymmetrical. 

S-f. f'J s-s. i^-r 17. M. Americana. 

18. M. Mahahuleshioarensis. 



1. Micrasterias oscitans Ealfs. 
(PI. XLI, figs. 1-4.) 

Micrasterias? oscitans Ealfs in Jenner's Flora Tunbridge Wells, 1845, 
p. 198; Ralfs, Brit. Desm. 1848, p. 76, t. 10, f. 2; Rabenh. Flor. Europ. 
Alg. in, 1868, p. 189; WiUe, Norges Ferskv. Alg. 1880, p. 21, t. 1, 
f. 4, 5 (formae) ; Wolle, Desm. U.S. 1884, p. 116, t. 33, f. 3, 4; De Toni, 
SyU. Alg. 1889, p. 1110 j Roy & Biss. Scott. Desm. 1893, p. 174. 

Holocystis oscitans, Hass. Brit. Freshw. Alg. 1845, p. 387, t. 90, f. 4; 
Bennett, Freshw. Alg. Eng. Lake Distr. 1886, p. 7, t. 1, f. 7-10. 

Euastrum {Micrasterias) oscitans Nig. Gatt. einz. Alg. 1849, p. 123. 

Tetrachastrum oscitans, Dixon in Proc. Dubl. Nat. Hist. Soc. 1859 ; p. 205 : 
also in Quart. Joum. Micr. Sci. 1859, p. 83. 

Helierella oscitans Kuntze, Rev. gen. plaiit. 1891, p. 899. 

M. oscitans a typica Turn. Freshw. Alg. E. India, 1893, p. 88. 

Cells of medium size, about as long as broad, deeply 
constricted, inner half of sinus usually narrowly linear, 
outer half open and acutely conical ; semicells three- 
lobed ; polar lobe wide, fusiform or subf usiform, with 
acuminate (rarely bifid) poles and a convex apex; 
incisions below the polar lobe deep and somewhat 
widely open ; lateral lobes horizontal, ovate-triangular, 
with minutely bifid extremities. Side view of semi- 
cell elliptic-pyramidate, with a rounded apex. Vertical 
view elliptic-fusiform, with acuminate (very rarely 
bifid) poles. Cell-wall minutely punctate. 

Zygospore unknown. 

Length 125-146 ft; breadth 123-135 ft; breadth of 
polar lobe 91-95 ft ; breadth below polar lobe 52-56 ft ; 
breadth of isthmus 24^26 ft ; thickness 44-52 ft. 

England. — Kirk Fell, Cumberland ! Westmoreland 
{Ealfs). Sussex (Balfs). Chobham Common, Surrey ! 

Wales. — Capel Curig (Coolce ^- Wills) and Moel 
Siabod !, Carnarvonshire. Dolgelly, Merioneth (Ealfs). 
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Scotland. — Aberdeen (P. Gh^ant). 

Ireland. — Glencar, Kerry {Archer). 

Geogr. Distribution. — France. Germany. Austria 
(forma). Galicia (forma). Norway. Denmark. 
United States. 

Typical M, oscitans is exceedingly rare and we have only 
found it on three occasions. Fig. 4 (on PI. XLI) is a drawing 
of a semicell from Kirk Fell, Cumberland, which agrees very 
well with the plant as described by Ralfs. 

American specimens have been described by Wolle with a 
diameter (breadth) of 150-160 /ti. 

Var. mucronata (Dixon) Wille. (PI. XLI, figs. 5, 6.) 

TetrcbchcLstrum mucronatum Dixon in Proc. Dubl. Nat. Hist. Soc. 1859, 

p. 204, t. 1, f . 5-8 J in Quart. Joum. Micr. Sci. 1859, p. 81, t. 7 ; Arch. 

in Pritch. Infns. 1861, p. 725. 
Micrasterias mucronata (Dixon) Eabenh. Flor. Europ. Alg. Ill, 1868, 

p. 187; Kirchn. Alg. Schles. 1878, p. 163; Cooke in Grevillea, 1881, 

p. 89, 1. 141, f . 2 (in part) ; Cooke, Brit. Desm. 1886, p. 53, t. 20, f . 1 ; 

De Toni, SyU. Alg. 1889, p. 1112 ; West, Alg. N. Wales, 1890, p. 286 ; 

Alg. W. Ireland, 1892, p. 133; Alg. Eng. Lake Distr. 1892, p. 722; 

Eoy & Bias. Scott. Desm. 1893, p. 174; Nordst. Index Desm. 1896, 

p. 177 ; West & G. S. West, Alg. S. England, 1897, p. 484. 
M. oscitans Balfs var. mucronata (Dixon), Wille, Norges Ferskv. Alg. 1880, 

p. 21, 1. 1, f. 3 ; Turn. Freshw. Alg. E. India, 1893, p. 88 ; West & G. S. 

West, Alga-fl. Yorks. 1900, p. 65. 
Helierella mucronata Kuntze, Eevis. gen. plant. 1891, p. 899. 

Cells proportionately longer than in the type, with 
the sinus more closed ; lateral lobes larger and some- 
what inflated, lateral angles generally furnished with 
two blunt teeth, and often with a third tooth above 
those at the angles ; polar lobe flattened at the apex, 
and sometimes broadly retuse, lateral angles down- 
wardly curved and generally furnished with a single 
blunt tooth ; with the incisions below the polar lobe 
commonly smaller than in the type. Vertical view 
elliptic or elliptic-rhomboid, with acute poles. 

Length 130-156 /x; breadth 104-131 a*; breadth of 
polar lobe 78-84 /x ; breadth below polar lobe 58-64 /x ; 
breadth of isthmus 25-33 /x ; thickness 59-62 /ti. 

England. — Borrowdale, Cumberland ! Near Winder- 
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mere {Bissett)^ Elter Water !, Grisedale Tarn !, and 
Stickle Tarn (abundant!), Westmoreland. Cronkley 
Fell and Lund's Fell, N. Yorks ! Chobham and 
Thursley Commons, Surrey ! Dartmoor, Devonshire ! 

Wales. — Capel Curig ! {Coolce ^- Wills)^ Snowdon !, 
bog on Glyder Fach (at 2,200 ft.) !, Carnarvonsliire. 
Dolgelly, Merioneth ! 

Scotland. — Ross, Inverness !, Aberdeen, Kincar- 
dine, Forfar, Perth, Argyll and Arran {Boy Sf Bissett). 
Scourie, Sutherland ! 

Ireland. — Kylemore, Galwayl Near Carrie kmore, 
Tyrone {Dixon). Dublin and Wicklow {Archer). 

Geogr. Distribution. — France. Germanj^ Norway. 
Faeroes. India. 

This variety is much more frequently met with than typical 
M. oscitanSy and it exhibits considerable variation. Many 
intermediate forms between the two occur, and this has 
resulted in the following names : — 

M, mucronata forma intermedia Nordst ('Norges Desm/ 
1873, p. 6). 

M. oscitans var. mucronata forma intermedia Boldt (1888). 

M. oscitans var. intermedia Turn. (1893). 

As so many of these intermediate forms exist, constituting 
a complete series connecting M. oscitans with its var. 
mucronata, there is no justification for giving them varietal 
names. Both Cooke and Wille have figured a number of these 
intermediate forms. 

M. oscitans var. mucronata is largely an upland species and 
sometimes occurs in quantity in mountain bogs, generally 
amongst the leaves of Sphagnum cuspidatum var. plumosnm, 
and very often mixed with Micrasterias Jenneri, Cosmarium 
Cucurbita, Euastrum insigne, and other Desmids. 

2. Micrasterias pinnatiflda (Kiitz.) Ralfs. 
(PI. XLI, figs. 7-11, 13.) 

Euastrum pinnatifidum Ktttz. Phyc. germ. 1845, p. 134. 

E. 6i/idum Focke, Phys. Stud. 1847, p. 45, t. 1, f. 12, t. 2, f. 22. 

Micrasterias pinnatifida (Ktttz.) Ealfs, Brit. Desm. 1848, p. 77, t. 10, f. 3 ; 
Kiitz. Spec. Alg. 1849, p. 171 ; Wolle, Desm. U.S. 1884, p. 116, t. 87, 
f . 7, 8 ; Cooke, Brit. Desm. 1886, p. 54, t. 20, f . 3 ; Hauptfl. ZeUmembr. 
u. Httllgallerte Desm. 1888, p. 92, t. 3, f. 4-6, 7-9, 14, 16-18 ; West, Alg. 
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W. Ireland, 1892, p. 133 ; Eoy & Biss. Scott. Desm. 1893, p. 174 ; 
Johnson, Species of Micrasterias, 1894, p. 58, t. 6, f . 5, 6 ; Nordst. Index 
Desm. 1896, p. 201 ; West. & G. S. West, Some N. Amer. Desm. 1896, 
p. 238, t. 13, f. 28; Alg. N. Ireland 1902, p. 30; Scott. Freshw. Plank- 
ton, I, 1903, p. 526. 

Euastrum didymacanthum N&ff. Gait, einzell. Alg. 1849, p. 123, t. 6h, f. 1. 

Tetrachastrum pinnatifidum Dizon in Quart. Joum. Micr. Sci. 1859, p. 83 ; 
Arch, in Pritch. Infus. 1861, p. 725. 

Didymidium {Micrasterias) pinnatifidum Beinsch. Algenfl. Frank. 1867, 
p. 141. 

Micrasterias oscitans Balfs var. pinnatijida Rabenh. Flor. Europ. Alg. Ill, 
1868, p. 189 ; Hansg. Prodr. Algenfl. Bohm. 1888, p. 208 ; De Toni, 
Syll. Alg. 1889, p. 1110; Liltkem. Desm. Attersees, 1893, p. 562. 

Holocystis pinnatifida Bennett, Freshw. Alg. Eng. Lake Distr. 1886, p. 8. 

Cells small, a little broader than long, deeply con- 
stricted, sinus open, triangular-acuminate with a 
narrowed apex ; semicells 3-lobed, the interlobular in- 
cisions deep and broadly rounded ; lateral lobes hori- 
zontally disposed, semifusiform, with attenuated and 
minutely bifid apices; polar lobe widely spreading, 
extremities narrower than those of the lateral lobes 
and minutely bifid, apex convex, straight, or sometimes 
very slightly retuse. Side view of semicell narrowly 
ovate-pyramidate, with a rounded apex. Vertical view 
narrowly rhomboid-lanceolate, with acuminate poles. 
Cell-wall very minutely punctate. 

Zygospore globose, furnished with long, stout, acute 
spines, each arising from a blunt protuberance. 

Length 53-76 /u; breadth 57-80 m; breadth of polar 
lobe 39-57 /u; breadth of isthmus 12-18 /u; thickness 
15-18 /u ; diam. zygosp. without spines 44 /it, with 
spines 67 fui. 

England. — ^Ambleside (Balfs) and Bowness (Bissett), 
Westmoreland. 

Wales. — Capel Curig, Carnarvonshire {CooJce ^ 
Wills). Dolgelly, Merioneth (Balfs). 

Scotland. — General, but scarce (Boy ^ Bissett). 
Aberdeen ! Inverness I Scourie and Rhiconich, 
Sutherland ! Fairly general in Lewis and Harris ! 
Plankton of Loch Fadaghoda, Lewis, and of Loch 
Nan Eun, N. Uist ! 

Ireland. — Near Glenties and Lough Anna, Donegal! 
Ballynahinch, Roundstone, Loughs Aunierin, Athry, 

vol. II. 6 
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Creggan, Molier, and Shannacloontippen, Galway! 
Adrigole, Kerry ! 

Geogr. Distribution. — France. Germany. Austria. 
Norway. Sweden. Denmark. Bomholm. Finland. 
Poland. Faeroes. India. Ceylon. Madagascar (var.). 
Central Africa (var.). United States. West Indies. 
Brazil. 

We do not understand how any one could confuse this 
pretty little species with Micrasterias oscitans Ralfs, to which 
it bears only a superficial resemblance. It is one of the most 
distinctive species of the genus, and notwithstanding its wide 
geographical distribution it maintains its features very 
constantly. 

Monstrosities of this species are sometimes found, such 
as those figured by Elfving (' Anteck Finska Desm.' 1881, 
t. 1, f. 1) and mentioned by Roy as sometimes occurring in 
Scotland {vide Roy & Biss. 'Scott. Desm/ 1893, p. 174). 

One form from Ireland is worthy of special mention. We 
have given a figure of it on Plate XLI (fig. 12). It possesses 
an additional tooth above the bifid lateral angles, and was 
observed in quantity from Ballynahinch, Galway. The same 
form is known from the United States {vide West and G. S. 
West, ' Some Desm. U. S/ 1898, p. 295). 

A number of varieties of this species occur in America 
which have not yet been found in Europe. One of these — 
var. trigona West — which is known from Maine, is particularly 
interesting, as it was the first triquetral specimen of a 
Micrasterias to be described. 



3. Micrasterias truncata (Corda) Br^b. 
(PI. XLII, figs. 1-8; PI. XLV, figs. 5, 6.) 

fEuastrwm Roia Ehrenb. Entwick. Lebendfi. d. Infns. 1882, p. 82 [for 

all practical purposes only a name] j Infus. 1838, p. 161, t. 12, f. 1 

[in part ; 1 g and Ih^ M. trwncata]. 
Cosmarium truncatum Corda in Aim. de Carlsbad, 1834, p. 180, 206, t. 2, 

f . 23, 24. 
Coamarium quadragies-cuBpidatuin Corda in Aim. de Carlsbad, 1840, 

p. 215, t. 6, f. 40. 
Micrasterias truncata (Corda) Br6b. in Balfs' Brit. Desm. 1848, p. 75, t. 8, 

f . 4, t. 10, f . 5 ; Arch, in Pritch. Infus. 1861, p. 727 ; Rabenh. Flor. 

Europ. Al^. Ill, 1868, p. 199 (c. fig. 62 b), 191; Delp. Desm. Subalp. 

1873, p. 89, t. 5, f. 6-10; Jacobs. Desm. Danem. 1875, p. 152, t. 8, f. 2-8 

(formse monstrosse) ; Kirchn. Alg. Schles. 1878, p. 162 ; Wolle, Desm. 

U. S. 1884, p. 114, t. 38, f. 6; Cooke, Brit. Desm. 1886, p. 60, t. 25, f. 2 ; 

De Toni, Syll. Alg. 1889, p. 1115; West, Alg. N. Wales, 1890, p. 287; 
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Alg. W. Ireland, 1892, p. 135 ; Alg. Eng. Lake Diatr. 1892, p. 722 ; Roy 
and Bias. Scott. Desm. 1898, p. 175 ; Nordst. Index Desm. 1896, p. 260 ; 
West & G. S. West, Alg. S. England, 1897, p. 484 ; G. S. West, Varia- 
tion Desm. 1899, p. 883, t. 9, f . 9-16 ; West & G. S. West, Alga-fl. 
Torks, 1900, p. 65 ; Alg. N. Ireland, 1902, p. 80. 

Micra8teri4is qtMdragie8'CU$pidata (Corda) EfJfs, Brit. Desm. 1848, p. 209. 

M. truncata var. quadrata Boln. in Hedwig^ia, 1859, p. 21, t. 2, f. 2. 

Didymidium {Mxcrasteruia) iruncatinn ioim&h, dentatwm Seinsoh, Algenfl. 
Frank, p. 144. 

Micrasterias truncata yar. euastroides De Toni, SylL Alg. 1889, p. 1115. 

M. truncata forma incisa De Toni, l.c. 

M. truncata var. quadragiea-cuipidaia De Toni, l.c. 

M, truncata var. tridentata Bennett, Freshw. Alg. Hamps. and Devon. 
1890, p. 7 1. 1, f. 10. 

Relierdla truncata Kuntze, Bev. gen. plant. 1891, p. 897. 

MicraHeriaM truncata forma punctata West, Alg. W. Ireland, 1892, p. 135 ; 
Alg. Eng. Lake Distr., 1892, p. 722. 

Cells small, generally a little longer than broad, 
elliptical with widely truncate poles, deeply constricted, 
sinus narrowly linear, often slightly open towards the 
outside ; semicells scarcely 5-lobed, incisions below the 
polar lobe moderately deep and generally somewhat 
open (rarely narrowly linear), incisions between the 
two lateral lobes slightly open and not so deep ; lateral 
lobes somewhat variable, typically bilobulate with each 
lobule emarginate; polar lobe very widely cuneate 
(sometimes almost fusiform), apex convex and usually 
flattened or slightly retuse in the middle, lateral angles 
acuminate or emarginate. Side view of semicell 
broadly ovate. Vertical view fusiform-elliptic, poles 
acute. Cell-wall delicately or strongly punctate. 

Zygospore unknown. 

Length, 87-138 ft ; breadth 78-129 ft ; breadth of 
polar lobe 65-97 ft; breadth of isthmus, 18-27 ft; 
thickness, 36-52 ft. 

England. — Cumberland ! Westmoreland ! (Rolfs). 
W., N., and E. Yorks ! Lancashire ! Cheshire (Boy). 
Warwick! (Wills). Gloucester. Wilts 1 Surrey! 
Sussex. Hants ! Devon ! Cornwall I 

Wales. — Common, especially abimdant in the upland 
bogs! 

Scotland. — General and abundant ! (Boy Sf Bissett). 
Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — General and abundant ! 



Digitized by 



Google 



84 BRITISH DESMIDIACE^. 

Geogr. Distnbution. — France. Germany. Austria. 
Galicia. Hungary. Italy. Norway. Sweden. Den- 
mark. Bomholm. Finland. Poland (form). N. and 
S. Russia. Faeroes. N. India. Sandwich Islands. 
United States. Brazil. 

This is one of the most abundant species of the genus, 
more especially in the Sphagnum-hogs and pools of upland 
districts. In almost all mountainous areas this Desmid is 
frequent from 800 to 2,500 ft., and it is very remarkable that 
its zygospore has not yet been found. 

It is widely distributed throughout Europe and North 
America, and some twenty varieties of it have been described 
by different authors. Many of these so-called "varieties," 
however, have no claim to rank as such, as the species is a 
very variable one, the two semicells of the same plant often 
being widely different in appearance. The lobulation of the 
lateral lobes varies very much, and forms obtained from 
different localities rarely agree in the extent and disposition 
of their lobulation. We have given figures of a number of 
specimens, mostly from different localities, which show great 
differences in the lobulation. 

Each lateral lobe is normally divided into two lobules, each 
lobule being emarginate. Sometimes the angles of the lobule 
are almost spinate, or they may be furnished with subcapitate 
projections {vide PI. XLII, fig. 7). Sometimes the lobules 
are tridentate (this form having been named " var. tridentata'' 
by Bennett), but many specimens occur in which some of the 
lobules are tridentate and others emarginate. This is shown 
on PL XLII, fig. 1. The lateral incisions exhibit much 
variation in the extent to which they are open or closed. 

The plant described as " Cosmarium quadragies-cuspidatum^^ 
by Corda was only a form of this species, the author (and 
certain subsequent authors) having mistaken the radiating 
fibrillar structure of the mucous investment for an armament 
of spines. 

The form in which the lobules are furnished at each angle 
with a distinct spine is very rare in the British Islands. It 
was first specially mentioned by Brebisson, being named by 
him " Euastrum semiradiatum'^ {vide Menegh. 'Synops. 
Desm.' 1840, p. 215). Kiitzing (^Spec. Alg.' 1849, p. 170) 
placed it as " Micrasterias semiradiata/' and Cleve {' Sverig. 
Desm.' 1864, p. 487) as "Jf. truncata var. semiradiata.'^ 
Istvanfii subsequently (1887) created another synonym by 
renaming the same form '^ M, tintncata subsp. radiosa" ! 
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Forma granulata Racib. 

3f . truncata forma granulata Bacib. Desm. Nowe, 1889, p. 105, t. 7, f . 1 j 
West, Alg, Eng. Lake Distr. 1892, p. 722 ; Alg. W. Ireland, 1892, p. 135. 

Cell- wall densely covered with irregular granules, 
otherwise similar in form and size to the type. 
England. — Hawkshead, Lancashire ! 
Ireland. — Ballynahinch and Lough Athry, Galway I 
Geogr. Distribution. — Austria. 

Var. Bahusiensis Wittr. (PI. XLII, fig. 9.) 

3f. truncata var. BahuBienti* Wittr. Skandinav. Desm. 1869, p. 9, 1. 1, f. 2; 
West & G. S. West, Alg. S. England, 1897, p. 484. 

Cells with large outstanding polar lobes ; incisions 
below the polar lobes widely open. 

Length 110 /ti ; breadth 100 /i ; breadth of polar lobe 
83 /i. 

England. — New Forest, Hants I 

Scotland. — Rhiconich, Sutherland ! 

Geogr. Distribution. — Sweden. 

This variety is well-marked by reason of the outstanding 
polar lobes. 

4. Micrasterias crenata Br^b. 
(PL XLII, figs. 10-13.) 

Mierasteriat crenata Br6b. in Balls' Brit. Desm. 1848, p. 75, t. 7, f.2,t. 10, 
f. 4; Arch, in Pritcli. Infus. 1861, p. 727 ; Delp. Desm. subalp. 1878, 
p. 92, t. 6,f. 17, 18 J Cooke. Brit. Desm. 1886, p. 61, t. 28, f. 1 ; West, 
Alg. N. Wales, 1890, p. 287 j Alg. W. Ireland, 1892, p. 135 j Roy & Biss. 
Scott. Desm. 1893, p. 173 ; Nordst. Index Desm. 1896, p. 87 ; West & 
G. S. West, Welw. Afric. Preshw. Alg. 1897, p. 87 ; Some Desm. U.S. 
1898, p. 298 ; Alga-fl. Yorks. 1900, p. 66. 

Didymidium {Micra,»terias) truncaiwm forma a. crenatum Beinsch, Algenfl. 
Franken, 1867, p. 143. 

Micrasterias truncata forma c. Babenh. Flor. Europ. Alg. Ill, 1868, p. 191. 

Cells small, about 1-^ times longer than broad, 
elliptic with truncate poles, deeply constricted, sinus 
narrowly linear; semicells 5-lobed, incisions between 
the lobes linear, those below the polar lobe consider- 
ably deeper than those between the lateral lobes ; polar 
lobe very broadly cuneate, with a convex apex (some- 
times a little flattened) and rounded angles; lateral 
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lobes bilobulate (rarely entire), lobules rounded- trun- 
cate or very slightly retuse. Side view of semicell 
widely ovate. Vertical view fusiform-elliptic. Cell- 
wall smooth. 

Zygospore unknown. 

Length 75-125 /it; breadth 54-102 ^u; breadth of 
polar lobe 46-65 /it; breadth of isthmus 17-30 /it. 

England. — Westmoreland (Bissett). W. and N. 
Yorks ! Warwick (Wills). Sussex (Balfs). Cornwall 
(Marquand). 

Wales. — Near Dolbadam Castle ! , Bethesda ! , 
Capel Curig (Cooke Sf Wills) ^ and Snowdon (Roy), 
Carnarvonshire. Dolgelly, Merioneth (Balfs). 

Scotland. — Ross, Inverness, Aberdeen, Kincardine, 
Forfar, Perth !, Argyll, Arran, Fife (Boy Sf Bissett). 

Ireland. — Kylemore, and Loughs between CUfden 
and Roimdstone, Galway ! 

Geogr. Disti^ihution. — France. Germany. Austria 
and Galicia. Poland. Italy. Norway. W. Africa. 
United States. Brazil. 

The typical form of M. crenata seems very distinct from 
M. tnmcata. It is proportionately longer, with a more robust 
and deeper polar lobe, which is never retuse in the middle, 
though often flattened. The lateral angles of the polar lobe 
are rounded, and the lateral lobes are not so deeply incised as 
in M. truncata, the lobules possessing at the same time 
rounded angles. 

It is unquestionably a rare species, although many forms 
have been recorded intermediate in character between it and 
M. truncata. 

5. Micrasterias Jenneri Ealfs. 
(PI. XLII, fig. 14; PL XLIII, figs. 1, 2.) 

Micrasterias Jenneri Balfs, Brit. Desm. 1848, p. 76 (a and j3), 1. 11, f. 1 ; 

Arch, in Pritch. Infus. 1861, p. 727 ; Eabenh. Flor. Europ. Alg. HI, 

1868, p. 194 J Cooke, Brit. Desm. 1886, p. 62, t. 28, f. 3 ; Hansg. Prodr. 

Algenfl. B5hm. 1888, p. 209; De Toni, SvU. Alg. 1889, p. 1125; West, 

Alg. N. Wales, 1890, p. 287; Alg. W. Ireland, 1892, p. 135 ; Alg. Eng. 

L^e Distr. 1892, p. 722; Roy & Biss. Scott. Desm. 1893, p. 174; 

Nordst. Index Desm. 1896, p. 150 ; West & G. S. West, Alg. S. England, 

1897, p. 484. 
Hdierella Jenneri Kuntze, Revis. gen. plant. 1891, p. 898. 
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Cells rather large, about 1^ times as long as broad, 
oblong-elliptic, deeply constricted, sinus narrowly- 
linear ; semicells 5-lobed, interlobular incisions narrow 
and linear, not very deep, those below the polar lobe 
deeper than the others ; lateral lobes somewhat cuneate 
and slightly bilobulate, each lobule retuse ; polar lobe 
very widely cuneate, angles rounded, apex broadlj 
convex but retuse in the middle. Side view of semi- 
cell oblong-elliptic. Vertical view oblong-fusiform, 
with the sides in the middle subparallel, somewhat 
suddenly attenuated to the poles, which are obtusely 
rounded. Cell-wall densely covered with irregular 
flattened granules of variable size, which are sometimes 
much reduced. 

Zygospore unknown. 

Length 132-170 /x; breadth 82-125 /x; breadth of 
polar lobe 60-81 ft ; breadth of isthmus 24-33 ft. 

England. — Near Stickle Tarn, Westmoreland (very 
abundant) ! Sutton Park, Warwick {Wills). Thurs- 
ley Common, Surrey ! New Forest, Hants ! {BaZfs). 
Cornwall (Marquand). 

Wales. — Capel Curig, Carnarvonshire I {Cooke Sf 
Wills). Dolgelly, Merioneth ! {Balfs). 

Scotland. — Sutherland, Ross, Inverness I, Aberdeen, 
Kincardine, Forfar, Perth, Argyll, and Arran (Boy ^ 
Bissett). Near Sligachan, Skye! Plankton of Loch 
Doon, Ayrshire. 

Ireland. — Near Foxford, Mayo! Kvlemore, Gral- 
way I Tyrone {Archer). Dublin and Wicklow {Archer). 
Glencar {Archer) and Carrantuohill I, Kerry. 

Geogr. Distribution. — France. Germany. Galicia in 
Austria. Norway. Sweden. Denmark. New Zealand 
(var.). United States. 

This characteristic species is very uncommon. It occurs 
principally in upland i8|pAagrnwm-areas and is sometimes found 
in quantity in association with Micrasterias osdtans var. 
mtLcronata, Euastrum inaigne, Xanthidium armatum, etc. 

The typical form is densely covered with flattened granules^ 
but the amount of roughness varies much in different specimens. 
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Var. simplex West. (PI. XLIII, fig. 3.) 

If. Jenneri var. simplex West, Alg. N. Wales, 1890, p. 287, t. 6, f. 34; Alg. 

W. Ireland, 1892, p. 135 ; West and G. S. West, Alg. S. England, 1897, 

p. 484 ; Alg. N. Ireland, 1902, p. 30. 
M. Jenneri forma Brasiliensis Bdrg. Desm. Brasil. 1890, p. 32, t. 3, f . 13. 

Cells with the lateral lobes entire and slightly retuse, 
polar lobe narrower and more cuneate; cell- wall smooth 
or punctate. 

Length 127-150 /x; breadth 95-100 fi; breadth of 
polar lobe 53-56 fi ; breadth of isthmus 25-34 /x. 

England. — N6ar Stickle Tarn, Westmoreland ! New 
Forest, Hants ! 

Wales. — Dolgelly, Merioneth ! 

Scotland. — Moidart, Inverness ! 

Ireland. — Glenties, Donegal ! Ballynahinch, Gal- 
way ! Lough Fea, Londonderry ! 

Geogr. Distnbution. — Brazil. 

6. Hicrasterias conferta Lund. 
(PI. XLIII, figs. 4-8.) 

Hicrasterias conferta Lund. Desm. Suec. 1871, p. 14, t. 1, f. 5 ; Wolle, 
Desm. U.S. 1884, p. 114, t. 53, f. 12, 13 ; Cooke, Brit. Desm. 1886, p. 69, 
t. 28, f . 2 ; Roy & Biss. Scott. Desm. 1893, p. 178 ; West & G. S. West, 
Scott. Freshw. Plankton, 1, 1903, p. 525. 

M. granulata Wood, Preshw. Alg. N. Amer. 1874, p. 146, t. 21, f. 16. 

Helierella conferta Kuntze, Beyis. gen. plant. 1891, p. 898. 

Cells somewhat small, broadly elliptic, deeply con- 
stricted, sinus narrowly linear (often entirely closed by 
the overlapping of the basal angles of the semicells) ; 
semicells five-lobed, with all the lobes and lobules 
closely approximated, the interlobular incisions being 
narrowly linear and not very deep; polar lobe sub- 
cuneate, dilated from a somewhat narrow base, lateral 
margins concave, apex convex but retuse in the middle, 
with two minute papillae on the apical margin near 
each of the slightly-obtuse angles, often with a pair of 
small teeth on each side of the median hollow ; lateral 
lobes about equal in breadth, each divided by a shallow 
incision into two lobules, lobules again divided, the four 
ultimate divisions being equal in size and retuse-emar- 
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ginate (sometimes convex with a median papilla). 
Side view of semicell rectangular-oblong, apex rounded- 
truncate and bearing 3 papillae, sides slightly retuse. 
Vertical view oblong-lanceolate with a papilla at each 
pole. Cell- wall minutely punctate. 

Zygospore unknown. 

Length 84r-89 fi ; breadth 74-82 fi ; breadth of polar 
lobe 40-44 fi; breadth of isthmus 16-19 ft; thickness 
23 /i. 

Scotland. — Glen Urquhart, Inverness ; Upper Pow- 
lair in Birse, Birsemore Loch, Dalwhing near Aboyne, 
near Loch Dawan, and near Loch Kinord, Aberdeen ; 
Muiryhaugh and Dalbrake in Strachan, Kincardine; 
Glen Coe, Argyll ; North Glen Sannox, Arran {Roy Sf 
Bissetf). Near Stirling! Rhiconich, and plankton of 
Loch Morar, Sutherland ! Near Tarbert and in the 
plankton of Loch Laxadale, Harris ! Near Balallan and 
in plankton of Loch Mor Bharabhais, Loch Cuthaig, 
and Loch Fadaghoda, Lewis, Outer Hebrides I 

Geogr. Distribution. — France. Norway. Sweden. 
Finland. Greenland. United States. 

This Micrasterias is essentially of a northern type and it is 
one of the rarest British species. In Europe it seems to be 
almost confined to the north-western countries, and it is met 
with frequently in the eastern parts of the United States. 

It is only known from Scotland in the British Islands, 
having been found in a number of localities on both the 
eastern and western slopes. In some parts of the Outer 
Hebrides it can be obtained frequently,but never in abundance. 

M. conferta is a very characteristic species, M. papillifera 
being the only other species of the genus with which it could 
be confused. It is, however, easily distinguished by the 
shortness and breadth of the polar lobe, which widens out 
from a relatively narrow base. The lobes and lobules are 
more compact and crowded than is generally the case in 
M. papillifera, and the incisions between them are not so 
deep. The apex of the polar lobe also differs greatly from 
that of M. papillifera, and the interlobular incisions are not 
bordered by minute spines. 

Irregularities in the form of the lobules are of frequent 
occurrence. The four small lobules of each lateral lobe should 
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normally be slightly retuse or emarginate, but they are often 
truncate with a median papilla, or even bluntly triangular. 
There is also a great tendency for the lateral lobes to grow in 
size until they not only overlap each other at the sinus, but 
also overlap the polar lobe on each side. 

Var, hamata WoUe. (PL XLIII, figs. 10, 11.) 

M. confeHa var. hamata WoUe, in Bull. Torr. Bot. Club, 1883, p. 19, t. 27, 
f. 1 ; Desm. U. S. 1884, p. 114, t. 68, f. 12. 13 ; West & G. S. West, 
Some N. Amer. Desm. 1896, p. 241, t. 14, f. 8, 9. 

M. hamata Bdrg. Desm. Bras. 1890, p. 31. 

Lateral lobes as in the typical form, or rarely some- 
what further subdivided; polar lobe less widely 
cuneate, with the lateral angles downwardly uncinate. 

Length 80-128 ft ; breadth 75-107 ft ; maximum 
breadth of polar lobe 36*5-53 ft ; breadth of isthmus 
10-5-19 ft. 

Scotland. — Plankton of Loch nan Cuinne, Suther- 
land! (/. Murray). Near Tarbert, Harris, Outer 
Hebrides ! 

Geogr. Distribution. — ^United States. 

This is a very curious variety of M. conferta in which the 
latertj margins of the polar lobe are greatly excavated just 
below the angles of the lobe. The lobe is thus more or less 
anvil-shaped, and the angles are distinctly uncinate. The 
incisions below the polar lobe are therefore widely open, but 
closed again at the outer extremity. Specimens of this variety 
sometimes reach a larger size than is ever attained by the 
typical form. 

We have already pointed out (^Some N. Amer. Desm./ 
p. 241) that Borgesen was greatly in error in elevating this 
variety to the rank of a species. Moreover, the Micrasterias 
which Borgesen figured from Brazil under the name of 
" M. hamata forma Brasiliensis " {vide Borg. * Desm. Bras/ 
t. 2, f. 11) is certainly not a form of if. conferta var. hamata. 
We have seen many specimens of if. confei'ta which combined 
the characters of both the type and the var. hamata. Very 
often the polar lobe of one semicell is typical, whereas that of 
the other semicell is such as is found in the var. hamata. We 
give a figure of one of these forms which demonstrates con- 
clusively that the var. hamata is truly a variety of if. coiiferta 
and not a distinct species (PI. XLIII, fig. 9 ; length 77 /u ; 
breadth 76 /i.) 
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7. Hicrasterias papillifera Br^b. 
(PI. XLIV, figs. 1, 2, 7.) 

Hicrasterias papillifera Breb. in Ralfs' Brit. Desm. 1848, p. 72, t. 9, f . 1 5 
Arch, in Pritch. Infus. 1861, p. 727, 1. 1, f . 18, 19 ; Eabenh. Flor. Enrop. 
Alg. in, 1868, p. 194 ; Delp. Desm. subalp. 1873, p. 86, t. 4, f . 6, 6 ; 
Kirchn. Alg. Schles. 1878, p. 163; WoUe, Desm. U. S. 1884, p. 109, 
[t. 32, f . 8, 9 ?] ; Cooke, Brit. Desm. 1886, p. 60, t. 27, f . 2 ; Hansg. Prodr. 
Algenfl. Bohm. 1888, p. 210 ; De Toni, Syll. Alg. 1889, p. 1132 ; West, 
Alg. N. Wales, 1890, p. 287 ; Alg. W. Ireland, 1892, p. 135 ; Alg. Eng. 
Lake Distr. 1892, p. 72i ; Eoy & Biss. Scott. Desm. 1893, p. 174 ; 
Nordst. Index Desm. 1896, p. 194 ; West & G. S. West, Alg. S. England, 
1897, p. 484 ; Alga-fl. Yorks. 1900, p. 66 ; Alg. N. Ireland, 1902, p. 30. 

Didymidium (Micrasteruis) papilliferum Beinsch, Algenfl. Frank. 1867, 
p. 146. 

Helierella papUltfera Kuntze, Bevis. gen. plant. 1891, p. 899. 

Cells of moderate size, usually a little longer than 
broad, subelliptic or subcircular, deeply constricted, 
sinus very narrowly linear ; semicells 5-lobed, with the 
lobes and lobules usually almost approximate, inter- 
lobular incisions linear ; polar lobe cuneate with con- 
cave sides, apex concave with a slight median notch, 
each angle slightly produced and furcato-emarginate, 
with a pair of small teeth on each side of the median 
notch ; lateral lobes cuneate, of almost equal breadth, 
each divided by a moderately deep incision into two 
lobules, lobules again divided, the four ultimate divi- 
sions of each lobe being emargmate (or rarely tridenti- 
culate). Side view of semicell elliptic-oblong, with a 
tricuspidate apex. Vertical view narrowly oblong 
with subacute poles. Cell-wall generally minutely 
punctate, with a row of acute granules or denticula- 
tions on each side of the sinus and the interlobular 
incisions; in both side and vertical views these 
granules or small teeth are marginal. 

Zygospore globose, furnished with strong processes, 
each of which is doubly furcate at the apex, the ulti- 
mate divisions being small but widely spreading ; the 
processes are one-third the diameter of the zygospore 
in length. 

Length 118-145 /x; breadth 108-145 /x; breadth of 
polar lobe 35-44 /x; breadth of isthmus 15-22 /x; 
thickness 21-24 /x; diam. zygosp. without processes 
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42-44/1, with processes 67-7211; length of processes 
15-17-5/1. 

England. — Cumberland ! Westmoreland I (Rulfs). 
W. and N. Yorks! Lq-ncashire ! Warwick {Wills). 
Surrey! (Ealfs). Sussex (Ralfs). Hants! (Balfs). 
Devon ! Cornwall ! (Balfs). 

Wales. — Fairly general in the north! Zygospore 
from Dolgelly, Merioneth (Balfs). 

Scotland. — G-eneral ! Zygospores from Dinnet, 
Aberdeen, and from Eowlis Wester, Perth (Boy Sf 
Bissett). Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway I Kerry ! 
Dublin and Wicklow (Archer). Antrim ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Sweden. 
Denmark. Bomholm. Finland. N. and S. Russia. 
Russian Lapland. Greenland. New Zealand. United 
States. Brazil. 

This is the most abundant of the smaller British species of 
the genus which possess deeply-lobed semicells. It is known 
at once by the form of the polar lobe and by the denticula- 
tions bordering the interlobular incisions. It is somewhat 
variable in its relative proportions. Most specimens are a 
little longer than broad, but individuals are sometimes met 
with of equal length and breadth. 

3f. papillifera cannot be confused with M. conferta if the 
polar lobe is carefully examined. It must likewise be 
remembered that the latter species is smaller, very much 
rarer, and more restricted in its distribution. 

Some forms occasionally exhibit a roughness on the exte- 
rior of the cell-wall somewhat similar to that commonly 
present on M. Jenneri. Cells of this kind are invariably old 
ones and may exhibit a rather corroded outline. Schmidle 
(^Beitr. alp. Alg.,^ 1896, p. 23 cum fig.) has named forms of 
this nature which he found in the Austrian Tyrol ^War. 
verrucosa" 

Forma major. (PI. XLIV, fig. 3.) 

Length 200 /x; breadth 170 ft; breadth of polar 
lobe 51 jLt; breadth of isthmus 29 fi. 
Wales. — Llyn Ogwen, Carnarvonshire ! 
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Var. glabra Nordst. (PI. XLIV, figs. 4, 5.) 

M. papiUifera Br^b. var. glabra Nordst. in Wittr. & Nordst. Alg. Exaic. 
1882, No. 466; in fasc. 21 (1889), p. 35; West Alg. W. Ireland, 1892, 
p. 135. 

Cells destitute of the acute granules or denticula- 
tions which are normally present on both sides of the 
principal incisions. 

Length 90-125 /x; breadth 88-109 /x; breadth of 
isthmus 19 ft. 

Scotland. — Near Tarbert, Harris, Outer Hebrides ! 

Ireland. — Ballynahinch, Galway ! 

Geogr. DisbUndion. — N. Russia. Brazil, 

A form of this variety was described from the west of 
Ireland as " var. glabra Nordst. forma inflata West/' in which 
there was a small basal inflation in the side view of the semi- 
cells. This form is figured on PI. XLIV, fig. 5 (length 125 /j, ; 
breadth 125 /u; breadth of isthmus 15 fx; thickness 29 /i). 
Consult West, ^Alg. W. Ireland,' 1892, p. 135, t. 20, f. 10. 
Nordstedt has suggested that this form is possibly a small speci- 
men of M. denticulata var. notata, bub we do not think so. 

Var. varvicensis Turner. (PI. XLIV, fig. 6.) 

3f. papill\fera Br6b. var. varvicensis Turner, Desm. Notes, 1893, p. 345, 
fig. 13. 

"A variety with the lobes and lobules incised 
almost as in M. Crux-Melitensisy The interlobular 
incisions are considerably more open than in the 
typical form. 

Length 128 ft; breadth 120 /i; breadth of isthmus 
26 /x. 

England. — Sutton Park, Warwick (T. Bolton). 

8. Micrasterias Murrayi West & G. S. West. 
(PI. XLV, figs. 1-3.) 

Micrasterias Murrayi West & G. S. West, Scott. Freshw. Plankton, I, 
1903, p. 538, 1. 15, figs. 1, 2. 

Cells of medium size, as broad as long, very deeply 
constricted, sinus widely open with an acute apex; 
semicells broadly subsemicircular and deeply 5-lobed, 
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with the incisions between the lobes widely open 
and subradial; polar lobe with subparallel sides, 
suddenly dilated near the apex, which is retusely 
emarginate, angles emarginate-dentate, with a minute 
tooth within the apical margin towards each angle; 
lateral lobes equal, divided into four equal lobules, the 
median incision being twice the depth of the other two 
incisions, each lobule emarginate-dentate. Cells with 
a series of minute teeth or denticulations on each side 
of the interlobular incisions and the sinus. 

Zygospore unknown. 

Length 142-151 /x; breadth 142-147 ft; breadth of 
isthmus 18/1. 

Scotland. — In the plankton of Loch Ruar, Suther- 
land ! (/. Mmray). 

This species occurred in abundance in the plankton of Loch 
Ruar, the only locaHty from which it has yet been obtained. 
Its characters are very constant and do not agree with those 
of any other described species of the genus. The incisions 
between the lobes and lobules are all widely open with 
concave sides, which feature causes them to be widest about 
the middle. The sinus, which is more open than that of any 
other incised Micrasterias, is one of the most striking charac- 
ters of the species. 

The only species with which it could be confounded are 
M. papillifera Breb. and if. Sol (Ehrenb.) Kutz. (particularly 
var. omata Nordst.). From M, papillifera it is distinguished 
by the widely-open sinus and incisions, which are also deeper, 
and by the very different form of the polar lobe. It is dis- 
tinguished from M, Sol by the widely-open sinus and incisions, 
which are not so deep, and by the absence of the further 
subdivision of the superior lateral lobes. 

if. Murrayi possesses a series of minute denticulations 
along the margins of the sinus and each of the incisions 
between the lobes. This character is present in if. papillifera 
and in if. Sol var. omata. 



Var. triquetra West & G. S. West. (PI. XLV, fig. 4.) 

M. Murrayi var. triquetra West & G. S. West, Scott. Fresliw. Plankton, I, 
1903, p. 538, 1. 15, f. 3. 

Cells triquetrous, triradiate in the vertical view. 
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Length 163 ft; breadth 151 jll; breadth of isthmus, 
16 /i. 

Scotland. — In the plankton of Loch Doon, Ayr- 
shire ! 

This variety is of ^eat interest as only one other triangular 
form of Micrasterias is known to occur, viz. 
(Kiitz.) Ralf s var. trigona West (' Freshw. Alg. 
p. 206; in ^ Jonrn. Bot./ 1889, t. 291, f. 15). ~ 



other triangular • 
a. M, pinnatifida I 
[ g. Maine,' 1889, J 



9. Micrasterias Sol (Ehrenb.) Kiitz. 
(PL XLVI, figs. 1, 2.) 

Eucutrum Sol Ehrenb., Verbreit. tmd Einfluss mikroskop. Lebens in SM- 

nnd Nord-amerika, Physik. Abh. Preuss. Ak. Wise, zu Berlin, 1841 

(Berlin, 1843), p. 413, t. 4, f. 16. 
Micrasterias radiosa Ealf 8, Brit. Desm. 1848, p. 72, t. 8, f . 3 ; Arch, in 

Pritch. Infus. 1861, p. 727, t. 1, f. 21 ; Rabenh. Plor. Europ. Alg. Ill, 

1868, p. 192 ; Delp. Desm. subalp. 1873. p. 85, t. 4, f. 2-4; Wolle, Desm. 

U.S. 1884, p. 109, t. 31, f . 2, 3 [figures bad] ; Cooke, Brit. Desm. 1886, 

p. 59. t. 27, f. 1; De Toni, Sjll. Alg. 1889, p. 1133; West, Alg. W. 

Ireland, 1892, p. 134; Roy & Biss. Scott. Desm. 1898, p. 174; Nordst. 

Index Desm. 1896, p. 219; West & G. S. West, Alg. S. England, 1897, 

p. 484; Scott. Freshw. Plankton, I, 1903, p. 526. 
M. Sol (Ehrenb.) Kiitz. Spec. Alg. 1849, p. 171 ; Jacobs. Desm. Danem. 

1875, p. 188. 
HeliereUa Sol (Ehrenb.) Knntze Bey. gen. plant. 1891, p. 897. 

Cells approximately circular in outline, very deeply 
constricted, sinus slightly open with each margin 
faintly 2- or 3-undulate; semicells deeply 5-lobed, 
with the incisions between both the lobes and lobules 
deep and slightly open, sometimes open inwards but 
closed outwards; polar lobe with subparallel sides, 
slightly expanded at the apex, apical margin retuse- 
emarginate, each angle emargmate-dentate, with a 
small tooth attached within the apical margin near the 
angle on each side ; lateral lobes unequal, superior 
lateral lobes slightly larger than inferior lateral lobes 
and generally (but not always) more subdivided; in- 
ferior lateral lobes divided into four equal lobules by 
three incisions, the median one being much deeper 
than the other two, each lobule furcate-dentate at the 
extremity (or sometimes further divided into two fur- 
cate-dentate portions of equal size) ; superior lateral 
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lobes divided into eight equal lobules by seven incisions 
of which the median one is much the deepest, each 
lobule furcate-dentate at its extremity; margins of 
interlobular incisions generally slightly undulate like 
the sinus. Side view of semicell linear-oblong, very 
gradually attenuated to a tridentate apex. Vertical 
view linear-fusiform, with acute poles and a slight flat- 
tened protuberance in the middle on each side. Cell- 
wall delicately punctate. 

Zygospore unknown. 

Length 162-191 /i; breadth 158-192 /i; breadth of 
polar lobe (at apex) 36-38 ft; breadth of isthmus 
17-18 II. 

England. — Bowness, Westmoreland ! Near Chapel 
Wood, S.E. Surrey ! Cornwall (Marqitand). 

Wales. — Capel Curig, Carnarvonshire {Cooke ^' 
Wills) ! Llyn Gwernan near Dolgelly, Merioneth 
(Balfs). 

Scotland. — Slewdrum, Aboyne and Birsemore Lochs, 
Aberdeen {Boy ^ Bissett). Rhiconich, and in the 
plankton of Lochs Shin, Ghriama, and nan Cuinne, 
Sutherland! Plankton of Loch Fadaghoda, Lewis; 
near Tarbert, Harris; and in the plankton of Loch 
nan Eim, N. Uist, Outer Hebrides ! Plankton of Loch 
Beosetter, Bressay, Shetlands ! 

Ireland. — Lough Derryclare, Galway! Adrigole, 
Kerry ! 

Geogr. Distribution. — France. Italy. Sweden. Den- 
mark. United States. Jamaica. Brazil. 

This is one of the most beautiful species of the genus and 
has been recorded principally under the name of " Micros- 
terias radiosa,'' The first recognizable mention of this 
Micrasterias is that by Ehrenberg in 1843 under the name of 
Eudstrum Sol. 

Neither Echinella radiosa Acharius (in Weber and Mohr, 
'Beitr. zur Naturkunde,' U, 1810, p. 340, t. 4, f. 4-15), nor 
Echinella radlosa Lyngbye (^Tantamen Hydrophyt. Danicas,' 
etc., Hafni89, 1819, p. 208, t. 69, f. e) refer to anything of the 
nature of a Micrasterias as the genus is at present understood. 
Micrasterias radiosa Ag. (in ' Flora,^ 1827, p. 643) is simply a 
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name which the author gave to Echinella radiosa Lyngbye. 
Micrasterias radiosa Ealfs ("Brit. Desm/ 1848, p. 72, t. 8, f. 3) 
which that author wrongly attributed to Agardh, is the 
first good account of the Desmid described and figured by 
Ehrenberg five years previously (1843) under the name of 
^^ Euaatrum SoU' Ralf s himself recognized this identity and 
placed Euastrum Sol Ehrenb. as a synonym of his Micras- 
teriaa radiosa. The specific name " Sol " must therefore take 
precedence over Ralfs^ naine " radiosa.*' 

Micrasterias Sol is almost circular in outline, and is easily 
distinguished by the depth and elegance of its lobulation. 
The margins of the deeper incisions are usually slightly 
undulate and the lobules frequently overlap. 

North American specimens of this species exhibit much 
greater variation than is shown in British examples. 

Var. ornata Nordst. (PL XLVI, figs. 3, 4.) 

Micraatericis radiosa Balfs var. ornata Nordst. Deem. Brasil^ 1870, p. 223, 
t. 2, f. 11; Lund. Deem. Sueo. 1871, p. 18; Roy & Biss. Scott. Desm. 
1893, p. 174; West & G. S. West, Some N. Amer. Desm. 1896, p. 240. 

M. Sol (Ehrenb.) Efitz. var. ornata Nordst. in Pointsfdr. Skand. V&zt. iv, 
1880, p. 25. 

With a row of minute teeth or denticulations on 
each side of the sinus and of the incisions between the 
five lobes of the semicells. 

Length 112-188 /x; breadth 110-171 ft; breadth of 
isthmus 16-18 ft; thickness 22 ft. 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Near Brin, Inverness; Slewdrum and 
near Craigendinnie Farm, Aberdeen; Scolty Dam, 
Kincardine (Boy ^ Bissett). Plankton of Loch Doon, 
Ayrshire I Plankton of Loch Fadaghoda, Lewis, Outer 
Hebrides I 

Geogr. Distribution. — Norway. United States. 
Brazil. 

10. Micrasterias apiculata (Ehrenb.) Menegh. 
(PI. XLVII, figs. 1, 2.) 

Euastrtm ap%cv^at^Mn Ehrenb., 1834 ; Infus. 1838, p. 161, t. 12, f . II. 
Micrasteriaa apiculata (Ehrenb.) Menegh. Synops. Desm. 1840, p. 216; 

VOL. II. 7 
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Ralfs, Brit. Deem. 1848, p. 209 ; Arch, in Pritch. Infus. 1861, p. 727 ; 

Eabenh. Flor. Europ. Alg. Ill, 1868, p. 193 ; Kirchn. Alg. Schles. 1878, 

p. 163 ; Eoy & Bias. Jap. Deem. 1886, p. 193, t. 268, f . 13 ; Ck)oke, Brit. 

beam. 1887, p. 186, t. 48, f. 1 ; Nordst. Bomh. Desm. 1888, p. 187 ; 

Heimeri, Desm. alp. 1891, p. 602 ; West & G. S. West, Some N. Amer. 

Desm. 1896, p. 240; Nordst. Index Deem. 1896, p. 48. 
JHdymidium {Micrasterias) apiculatum Beinsch, Algenfl. Frank. 1867, 

p. 145. 
Micrasterias fimhriata Balfs forma apicvZata Wolle, Deem. U. S. 1884, 

p. 110. a \ 
HeliereUa apicvlata Enntze, Bev. gen. plant. 1891, p. 898. 

Cells large, a little longer than broad, subelliptic in 
outline, very deeply constricted, sinus widely open out- 
wards but linear towards its apex ; semicells 5-lobed ; 
polar lobe distinctly exserted, lower portion with sub- 
parallel sides, upper portion widely dilated, apex retuse- 
emarginate, angles with a pair of diverging spines and 
with a large curved spine on the apical margin close to 
each angle, and with a pair of spines on each side of the 
apical notch ; lateral lobes subequal, bilobulate, lobules 
again divided and each division furnished with two 
(sometimes three) marginal curved spines ; incisions 
bordering the polar lobes opening widely outwards, the 
remaining incisions (both primary and secondary) more 
or less open. Side view narrowly ovate-pyramidate 
with a truncate apex bearing spines. Vertical view 
rhomboid-elliptic with acute poles. Cell- wall furnished 
with numerous minute spines, arranged in subradiate 
rows or scattered over the surface, with four rather 
larger spines arranged in a quadrate manner in the 
middle of each semicell just above the isthmus. 

Zygospore unknown. 

Length 220-294 /x; breadth 180-250 ft; breadth of 
isthmus 30-36 ft. 

England. — Bowness, Westmoreland (Turner). 

Geogr. DisUibution. — France. Germany. Galicia 
in Austria. Italy. Sweden. Denmark. Bornholm. 
Finland. Poland. Russia. Japan. India. Burma. 
United States. 

This beautiful species in its typical form is only known 
from the English Lake District, having been found by 
Turner in a locality which furnishes numerous specimens of 
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several of its varieties. It can be at once recognized by the 
numerous spines inserted regularly on the margins of the 
lobules and polar lobe, and more or less irregularly all over 
the surface of the cell. It is somewhat variable in its relative 
proportions. 

Var. fimbriata (Half s) Nordst. (PI. XL VI, fig. 6 ; 
PI. XLVII, figs. 3, 4.) 

EucLstrwm Rota Ehrenb. Infus. 1838 (in part), t. 12, f . I d, 

Micratterias fimbriata Balfs, Brit. Desm. 1848, p. 71, t. 8, f . 2 ; Arch, in 

Pritch. Infus. 1861, p. 727 ; Babenh. Plor. Eur. Alg. Ill, 1868, p. 193 j 

Kirchn. Alg. Schles. 1878, p. 162 ; WoUe, Desm. U. S. 1884, p. 109, 

t. 86, f. 1-8 (various forms) ; Cooke, Brit. Desm. 1886, p. 59, t. 26, f . 1 ; 

WoUe, Freshw. Alg. TJ. S. 1887, p. 338 ; Hansg. Prodr. Algenfl. BOhm. 

1888, p. 210; De Toni, Syll. Alg. 1889, p. 1131 ; Roy & Biss. Scott. 

Desm. 1893, p. 174 ; Nordst. Index Desm. 1896, p. 124. 
Didymidium (Micragterias) finibriatum Reinsch. Algenfl. Frank. 1867, 

p. 149. 
Micrasterias apiculata (Ehrenb.) Menegh. subsp. fimbriata Nordst. Bomh. 

Desm. 1888, p. 190 ; West, Alg. Eng. Lake Distr. 1892, p. 722 ; Nordst. 

Index Desm. 1896, p. 48 ; West & 0. S. West, Alga-fl. Yorks. 1900, p. 66. 
HdiereUa fimbriata Kuntze, Bevis. gen. plant. 1891, p. 898. 

Interlobular incisions narrower than in the type, 
causing the lateral and polar lobes to become approxi- 
mate ; polar lobe less projecting, usually with fewer 
apical spines ; cell-wall commonly destitute of surface- 
spines. 

Zygospore globose, furnished with slender, elongate, 
scattered spines, mostly furcate at their extremities 
and sometimes notched below the middle ; furcate 
extremities with the divisions recurved. 

Length 230-255 ft; breadth 216-245 jut; breadth of 
isthmus 29-32 ft ; diam. of zygospore without spines 
75 ft, with spines 125 ft. 

England. — ^Bowness, Westmoreland ! CuUingworth, 
Adel Dam, and Eldwick, W. Yorks! Sutton Park, 
Warwick (Wills). 

Wales. — Capel Curig, Carnarvonshire (Cooke Sf 
Wills). Dolgelly, Merioneth (Balfs). 

Scotland. — Scotston Moor, near Kintore, Press- 
whin, Loch XJUachie, and near Ballater, Aberdeen ; near 
Bridge of Feugh, Kincardine ; Menmuir, Forfar (Boy if 
Bissett). Rhiconich, Sutherland ! Plankton of Loch 
nan Cuinne, Sutherland ! (/. Murray). 
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Ireland. — Dublin and Wicklow (Archer). • Clough, 
Antrim ! 

Geogr. Vistnbutioii. — France. Belgium. Germany. 
Galicia in Austria. Norway. Sweden. Denmark. 
N. and S. Russia. United States. 

Var. fimbriata forma spinosa Bissett. (PI. XL VII, 

fig. 5.) 

If. fimbriata Ralfs var. spinosa Bissett in Eoy & Biss. Scott. Desm. 1893^ 
p. 174, t. 4, f. 3. 

Cell-wall furnished with a row of minute spines 

along each side of the principal incisions, three or four 

close to the base of each semicell, and a row of about 

four imder the base of the polar lobe. 

Length 210 ft ; breadth 200 /i ; breadth of isthmus, 
op; ,, 

Scotland. — Slewdrimi, Loch TJllachie and marsh west 
of it, Aberdeen (Roy Sf Bissett). 

M. apiculata var. fimbriata, although a scarce Desniid, is 
more often met with than any of the other forms of if. apicu- 
lata. It is exceedingly variable in the form of the lobules, 
especially those of the inferior lateral lobes nearest the sinus, 
which often project considerably beyond the general contour 
of the cell. The polar lobe is also variable in the amount of 
its exsertion, sometimes projecting considerably beyond the 
superior lateral lobes, sometimes not projecting in the least 
degree. The insertion of the marginal spines is precisely 
similar to that in typical if. apiculata. Most lorms of 
if. apiculata var. fimbriata are usually destitute of surface- 
spines, but many intermediate stages are met with between 
such forms and the thickly-spined form of if. apiculata itself. 
In some the surface-spines are scattered and few in number, 
in others they are irregularly disposed in the neighbourhood 
of the principal incisions, and in others they are more 
numerous and more regularly arranged. The latter form was 
named by Bissett "/. spinosa.'^ 

The zygospore is recorded from Rochester, New Hampshire, 
U.S.A., by Wolle. 
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Var. brachyptera (Lund.) nob. (PI. XLVl, fig. 5 ; 
PI. XLVII, figs. 6, 7.) 

M. brachyptera Lund. Desm. Snec. 1871, p. 12, 1. 1, f . 4 ; WoUe, Desm. 

U.S. 1884, i^llO, t. 32, f. 6, 7 ; Biss. Desm. Windermere, 1884, p. 192 ; 

Cooke, Brit. Desm. 1886, p. 63, t. 30, f. 2; De Toni, SyU. Alg. 1889, 

p. 1120. 
M. brachyptera forma bispinata Tom. New and Sare Desm. 1885, p. 937« 

1. 16, f. 15. 
M. apiculata (Elirenb.) Menegh. subsp. Jimbriata y brachyptera Nordst. 

Bomh. Desm. 1888, p. 190. 
Heliereila brachyptera Knntze, Bevis. gen. plant. 1891, p. 898. 

Proportionately longer than the type; polar lobe 
more projecting^ relatively larger and ivider, with a 
distinct constriction below the apex, apical margin 
widely retuse ; lateral lobes shoi*ter and generally with 
fewer lobulations; sinus and incisions between the 
lobes widely open, especially the incisions between the 
polar lobe and the superior lateral lobes; generally 
with a row of spines bordering each side of the polar 
lobe and the sinus. Cell- wall punctate. 

Length 191-230 /i; breadth 131-180 /i; breadth of 
isthmus 34-37 /x; max. breadth of polar lobe 54-60 /x; 
thickness 72 /x. 

England. — Bowness, Westmoreland! (Bisseti). 

Scotland. — Loch Ness, Inverness ! Rhiconich, 
Sutherland ! Plankton of Loch Fadaghoda, Lewis, 
Outer Hebrides ! 

Geogr. Distribution. — Norway. Sweden. Poland 
(form). S. Russia. United States. 

This is a well-marked variety of M. apiculata differing in 
its shorter lateral lobes, wider and more outstanding polar 
lobe, and in the fewer number of surface-spines. The inser- 
tion of the marginal spines is exactly similar to that of all 
other forms of M, apiculata, and the lobulation of the lateral 
lobes and number of inserted spines is very variable, the two 
semicells of one individual often differing considerably in 
these respects. There is thus no reason for Turner's name 
'^ forma bispinata J' Most specimens of this variety possess a 
row of spines within each side of the polar lobe and within 
each margin of the sinus. The number of these spines is 
variable and in some specimens they are entirely wanting. 
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The latter forms have been termed by Nordstedt '* forma 
glabrimcula" {vide PL XL VII, fig. 7). The lateral lobes in 
some forms are widely separated and spreading, but in others 
they are more compact and the incision between them is 
narrow. 

11. Hicrasterias rotata (Grev.) Ealfs. 
(PL XLVIII, figs. 1-6.) 

Micrasterias furcata Ag. in Flora, 1827, p. 643 [Description bad and 
quite unrecognizable; Agardh's original specimens have been found 
to be partly M, rotata']. 

? Euastrum Rota Ehrenb. Entwick. Lebends. d. Infus. 1832, p. 82 [Descrip- 
tion bad and too brief] ; Ehrenb. Infus. 1838, p. 161, 1. 12, f. 1 [Figures 
include M. rotata, M. apiculata yax, fimbriata, and M. truncatd]. 

Echinella rotata Grev. in Hooker's Brit. Fl. 1833, II, p. 398. 

Cosmarium stellinuin Corda in Aim. de Carlsbad, 1834, p. 180. 

Etbtomia rotata Harv. Man. Brit. Alg. 1841, p. 187. 

Micrasterias rotata (Grev.) Balfs in Ann. Mag. Nat. Hist. 1844, p. 259, 
, t. 6, f . 1 ; Hass. Brit. Freshw. Alg. 1846, p. 385, t. 90, f . 1 ; Ealfs, Brit. 
Desm. 1848, p. 71, t. 8, f . 1 a (and h ?) ; Arch, in Pritch. Infus. 1861, 
p. 727, t. 1, f. 20; in Quart. Joum. Micr. Sci. 1868, p. 294; Eabenh. 
Flor. Europ. Alg. Ill, 1868, p. 108 cum fig. xylogr. ; Lund. Desm. Suec. 
1871, p. 12 ; Delp. Desm. subalp. 1873, p. 82, t. 4, f . 1 ; Kirchn. Alg. 
Schles. 1878, p. 162 ; WoUe, Desm. U.S. 1884, p. 109, t. 34, f . 1, 2 ; Cooke, 
Brit. Desm. 1886, p. 57, t. 24 ; Hansg. Prodr. Algenfl. Btthm. 1888, 
pp. 209, 253; De Toni, Syll. Alg. 1889, p. 1126; West, Alg. N. Wales, 
1890, p. 286 ; Alg. W. Ireland, 1892, p. 134; Alg. Eng. Lake Distr. 1892, 
p. 722; Eoy & Biss. Scott. Desm. 1893, p. 174; Nordst. Index Desm. 
1896, p. 226 i West & G. S. West, Desm. Singapore, 1897, p. 163; Alg. 
S. England, 1897, p. 484; Alga-fl. Yorks. 1900, p. 66; Alg. N. Ireland, 
1902, p. 30; Scott. Freshw. Plankton, 1, 1903, p. 525. 

Didymidivm (Micrasterias) rotatum Beinsch, Algenfl. Frank. 1867, p. 149. 

HeliereUa rotata Euntze, Bevis. gen. plant. 1891, p. 899. 

Micrasterias rotata var. a^sutidentata Bonn. Freshw. Alg. S.W. Surrey, 
1892, p. 9, t. 2, f. 10 [Figure incorrect]. 

Cells large, a little longer than broad, subcircular in 
outline, very deeply constricted, sinus narrowly linear ; 
semicells 5-lobed, interlobular incisions narrowly linear; 
polar lobe gradually widening upwards, with concave 
sides, often slightly projecting, apex retuse-emarginate, 
angles slightly produced and bidentate ; lateral lobes 
unequal and broadly cuneate, each divided into two 
lobules by a deep incision ; superior lateral lobes 
larger than inferior lobes, each lobule subdivided into 
four equal einarginate (or bidentate) parts by three 
incisions, the median one being the deepest ; lobules of 
inferior lateral lobes divided into two (sometimes four) 
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bidentate (rarely tridentate) parts. Side view of 
semicell ovate-lanceolate, with a broadly truncate 
apex and an inflated base. Vertical view narrowly 
elliptic-rhomboid, with acute poles and a small in- 
flation in the middle of each side. Cell- wall delicately 
punctate. 

Zygospore globose, furnished with many strong, 
elongate, simple spines. 

Length 208-366 /x; breadth 165-305 /x; breadth of 
isthmus 29-43 /x; breadth (maximum) of polar lobe 
48-80 /x ; diam. zygospore without spines 108 /x, with 
spines 158 /x. 

England. — Cumberland ! Westmoreland (up to 
2,400 ft. on Helvellyn) ! (Balfs). W. and N. Yorks ! 
Lancashire ! Leicestershire (Roy). Warwick {Wills). 
Gloucestershire (Balfs). Wilts ! Surrey 1 (Balfs). 
Sussex (Balfs). Kent I (Balfs). Hants ! (Bennett). 
Devon! (Bennett). Cornwall! (Balfs). 

Wales. — Capel Curigl (Cooke ^ Wills) ^ Llyn Padam! 
Llyn Idwal !, Y Foel Fras !, Carnarvonshire. Glamor- 
ganshire ! 

Scotland. — General ! Zygospores from Slewdrum, 
Aberdeen ; near Bishop's Dam, Kincardine ; Monroman 
Moor, Forfar (Boy ^ Bissett). Occasional in the 
plankton ! Outer Hebrides ! Shetlands ! 

Ireland. — General, but scarce ! Zygospores from 
Wicklow (Archer). 

Geogr. Distribution. — France. Germany. Austria. 
Galicia. Hungary. Italy. Norway. Sweden. Den- 
mark. Bornholm. Finland. Poland. S. and Central 
Russia. Japan. India, Siam. Singapore. United 
States. Brazil, 

M. rotata is not a common species, although very widely 
distributed. It is easily distinguished from M. denticulata 
by the emarginate-dentate lobules and by the polar lobe, which 
is slightly exserted and furnished with bidentate angles. 

The principal variation is in the polar lobe, especially 
in the amount of its exsertion. Sometimes the incisions 
on each side of the polar lobe are more or less open, and 
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its angles may be produced to form very short bidentate 
processes. 

The inferior lateral lobes occasionally possess the same 
number of ultimate lobules as the superior lateral lobes, and 
in more normal specimens in which the inferior lateral lobes 
are only subdivided into four divisions, some or all of these 
divisions are sometimes tridentate. 

Forma granulata West. 

M. rotata forma granulata West, Alg. W. Ireland, 1892, p. 184. 

Cell- wall distinctly granulate, granules flattened and 
irregularly scattered. 

Ireland. — Lough Aunierin, Gralway 1 

, Forma evoluta Turn. 

M. rotata forma evoluta Tnm. Freshw. Alg. E. India, 1893, p. 167, 

t. 23, f. 1. 
M. rotata var. puXchra Lemm. Zweiter Beitrag zor Algenflora des Fl5ner 

Seengebietes, Forschungsbericlite Biol. Stat. Pl8n, iv, 1896, p. 173, 

fig. 7. 

Incisions between the lobes and lobules more open 
than in the type ; polar lobe furnished with a pair of 
small teeth on the apical margin on each side of the 
median emargination. 

Length 270-282 /i; breadth 220-262 /x. 

Scotland. — Sligachan in Skye, Inverness ! 

Oeogr. Distribution. — Germany. India. 

The polar lobe of this form may or may not be exserted, 
and the cell-wall is sometimes strongly punctate. 

Var. umigera Bennett. 

M. rotata var. umigera Benn. Freshw. Alg. Hamps. and Devon, 1890, 
p. 6, t. 1, f . 9. 

Slightly larger than the type ; polar lobe " urn-like" 
and projecting for a distance of 25 /x. 

Length (including projecting polar lobe) 325 /i; 
breadth 250 /x. 

England.— Lyndhurst, Hants {Bennett). 

We are unacquainted with this variety, and have not 
reproduced Bennett^s figure, as it is too much of a caricature. 
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12. Micrasterias denticulata Br^b. 
(PL XLIX, figs. 1-7 ; PI. L, figs. 1, 2.) 

MicrcLsterias denticiUata Breb. Alg. Falaise^ 1835, p. 54, t. 8 ; Balfs, Brit. 
Desm. 1848, p. 70, t. 7, f . 1 ; De Bary, Conj. 1658, p. 41 ; Arch, in Pritch. 
Inf us. 1861, p. 727, t. 2, f . 22 ; in Quart. Joum. Micr. Sci. 1867, p. 296 ; 
I. c. 1868, p. 294; Eabenh. Flor. Europ. Alg. Ill, 1868, p. 108, cum fig. 
xylogr. ; Lund. Desm. Suec. 1871, p. 12 ; Jacobs. Desm. Danem. 1875, 
p. 186, t. 7, f. 11, t. 8, f. 1 ; Kirchn. Alg. Schles. 1878, p. 162; Gay, 
Monogr. loc. Conj. 1884, p. 52, t. 1, f. 2, 3 ; WoUe, Desm. U. S. 1884, 
p. 109, t. 34, f . 4-8 [forms] ; Cooke, Brit. Desm. 1886, p. 66, t. 22 ; 
Hansg. Prodr. Algenfl. B6hm. 1888, p. 209 ; De Toni, Syll. Alg. 1889, 
p. 1130; West, Alg. N. Wales, 1890, p. 286; Alg. W. Ireland, 1892, 
p. 134; Alg. Eng. Lake Distr. 1892, p. 722; Boy & Biss. Scott. Desm. 
1893, p. 174; Nordst. Index Desm. 1896, p. 99; West & G. S. West, 
Alg. S. England, 1897, p. 484 ; G. S. West, Variation Desm. 1899, p. 384 ; 
West & G. S. West, Alga-fl. Yorks. 1900, p. 66; Alg. N. Ireland, 1902, p. 80. 

Didymidium (Micrasterias) denticulatum Reinsch, Algenfl. Frank. 1867, 
p. 147. 

Micrasterias furcata Ag. yar. denticulata Babenh. Flor. Europ. Alg. lU^ 
1868, p. 192. 

Helierdla denticvZata Euntze, Bevis. gen. plant. 1891, p. 898. 

Cells large, about 1^ times longer than broad, 
broadly elliptic in outline, deeply constricted, sinus 
narrowly linear; semicells 5-lobed, interlobular in- 
cisions narrowly linear ; polar lobe narrowly cuneate, 
with dilated apex and concave sides, not projecting 
beyond the lateral lobes, apical margin retuse with a 
widely-open notch in the centre, angles obtuse or 
sometimes truncate emarginate; lateral lobes almost 
equal and broadly cuneate, superior lateral lobes some- 
times a little larger than inferior ones, divided into 
two lobules by a deep incision, each lobule further 
divided into four (sometimes only two) subequal, retuse 
or emarginate parts. Side view of semicell narrowly 
pyramidate, with a marked protuberance on each side 
near the base. Vertical view fusiform, poles acutely 
conical, with three undulations at the middle on each 
side. Cell-wall delicately or sometimes coarsely 
punctate. 

Zygospore globose, furnished with scattered, elon- 
gate, stout spines with bilBd and trilBd apices, some of 
which sometimes divide again and become recurved. 

Length 205-350 iLt; breadth 177-277 /t; breadth of 
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isthmus, 23-40 /i ; breadth (maximum) of polar lobe 
65-75 IX ; thickness 55-60 ^ ; diam. of zygospore with- 
out spines 80-116 /x, with spines 170-195 /x. 

Englakd. — Cumberland ! Westmoreland ! (Balfs). 
W. and N. Yorks! Lancashire! Cheshire (Boy). 
Leicestershire (Roy). Warwick (Wills). Gloucester- 
shire (Balfs). Wilts ! Surrey (zygospores from 
Thursley Common)! Sussex (Balfs). Kent! (Balfs). 
Hants! (Balfs). Devon! (Bennett). Cornwall! (Balfs); 
zygospores from Halgavor Moor ! 

Wales.— General ! Up to 2,200 ft. on Glyder Fach, 
Carnarvonshire ! 

Scotland. — General ! (Boy Sf Bissett). Up to 
3,500 feet on Lochnagar! Scarce in the plankton! 
Outer Hebrides ! Shetlands ! 

Ireland. — General ! 

Geogr. Distribution. — France. Germany. Austria. 
Galicia. Hungary. Italy. Norway. Sweden. Denmark. 
Bomholm. Finland. N., Central, and S. Russia. 
Faeroes. Greenland. Japan. India. Sumatra. Aus- 
tralia. New Zealand. United States. Brazil. 

M. denticulata is a common British species, and is more 
often met with than any other species of the genus except 
Jf. truncata, the latter being more plentiful at elevations of 
1,000 feet and upwards. It can sometimes be obtained in 
pure gatherings in small boggy ditches or at a boggy spring. 
Such pure collections we have made at Eldwick and Adel in 
W. Yorkshire. 

The ordinary form of M. denticulata is a little smaller than 
M, rotata, the lateral lobes are more equal and equally lobed, 
and their ultimate subdivisions are truncate-e margin ate and 
not bidentate. The polar lobe is not exserted beyond the 
periphery of cell as in M. rotata, is more cuneate in shape, 
with a deeper median notch, and possesses rounded or 
rounded-truncate angles. In the side-view of the semicell 
M. rotata is stouter and more turgid than M. denticvlata, and 
in the vertical view it is also stouter with a solitary rounded 
protuberance on each side, whereas M: denticulata is more 
slender in vertical view and possesses three less-elevated pro- 
tuberances at the middle on each side. 
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Var. angnlosa (Hantzsch) West & G. S. West. (PL L, 

figs. 3, 4.) 

Micrasterias angulosa Hantzsch in Babenh. Alg. no. 1407, 1862 ; Nordst. 

Desm. Gh:6nL 1885, p. 10; Cooke, Brit. Desm. 1886, p. 62, t. 29; Nordst. 

Preshw. Alg. N. Zeal, and Austral. 1888, p. 29, 78 ; De Toni, Syll. Alg. 

1889, p. 1133 ; Eoy & Biss. Scott. Desm. 1893, p. 172, t. 4, f . 2. 
Didymidivm {Micrasterias) angulosum (Hantzsch) Beinsch, Algenfi. 

Frank. 1867, p. 147, t. 8, f. 2. 
Helierella angulosa Etintze, Bevis. gen. plant. 1891, p. 898. 
Micrasterias dentictdata Br6b. var. angulosa (Hantzsch) W. & G. S. West, 

Alg. N. Ireland, 1902, p. 30. 

Cells more angular than in the type, often relatively 
broader near the poles ; lateral lobes only divided by 
primary and secondary incisions, the four subdivisions 
being truncate with rounded angles, retuse, or retuse- 
emarginate. Cell-wall distinctly and densely punctate. 

Zygospore very similar to that of the type. 

Length 210-282 /x; breadth 184-230 /x; breadth of 
isthmus 30-33 /x ; thickness 54 /x ; diam. of zygospore 
without spines 114-116 /x; length of spines 32 /x. 

England. — ^Westmoreland ! {Bissett). Lancashire ! 
W. Yorks ! Warwick {Wills). Thursley Common, 
Surrey ! Hants ! {Roy). Cornwall {Marquand). 

Wales. — Capel Curig {Cooke Sf Wills) and Rhyddu !, 
Carnarvonshire. 

Scotland. — Sutherland !, Ross !, Inverness, Aber- 
deen, Kincardine, Forfar !, Perth !, Argyll ; zygo- 
spores from Slewdrum, Aberdeen {Roy ^^ Bissett). 

Ireland. — Lough Akibbon, Donegal 1 Near Ough- 
terard, Galway ! Slieve Donard, Down ! Dublin, 
Wicklow, and Westmeath {Archer). 

Geogr. Distnbtitioii. — France. Germany. Galicia in 
Austria. Norway. Sweden. Denmark. Bornholm. 
Greenland. New Zealand. 

This variety has been regarded by some authors as a species, 
but the distinctions between it and M. denticulata are too 
sHght and variable to warrant this separation. It only differs 
from typical M, denticulata in the angularity of the lateral 
lobes, which are not subdivided to so great an extent. The 
ultimate divisions of these lobes are also more rounded, but 
this feature is a very variable one. 
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Var. angusto-sinuata Gay. (PI. L, fig. 5.) 

M. denticvZata var. angtistO'Sinuata Gay, Monogr. loc. Conj. 1884, p. 52, 
1. 1, f. 4; West, Alg. Eng. Lake Distr. 1892, p. 722. 

Cells more angular than in the type, with all the 
incisions closed and very narrow ; subdivisions of lateral 
lobes variable, generally retuse and rounded. 

Length 260 /x : breadth 186 /x; breadth of isthmus 
30 /x. 

England. — Loughrigg, Westmoreland ! 

Scotland. — New Galloway, Kirkcudbright ! 

Geogr. Distribution. — France. 

This variety should perhaps be placed as a synonym of 
var. angulosa. It includes those angular forms in which the 
incisions are closed and linear. It is no doubt much more 
generally distributed than is indicated by the localities, but 
has been overlooked. 



Var. notata Nordst. (PL L, fig. 6.) 

M. dentictdata var. notata Nordst. in Bot. Notiser, 1887, p. 155 ; Freshw. 
Alg. N. Zeal. 1888, p. 29, t. 2, f. 13; Eoy and Bias. Scott. Deam. 1893, 
p. 174; West & G. S. West, Alga-fl. Yorks. 1900, p. 67. 

Polar lobe with a pair of small teeth on each side 
of the median notch ; semicells from the vertical view 
with slightly-undulate margins and with a prominent, 
somewhat acute papilla at the middle on each side. 

Length 232-282 /x; breadth 200-220 /x; thickness 
74 /x. 

England. — Terrington, N. Yorks ! 

Scotland. — Not uncommon {Boy Sf Bissett). Suther- 
land 1 

Geogr. Distribution. — Germany. Sweden. Finland. 
New Zealand. 

This variety may also have a much wider distribution than 
is here indicated. 



Var. subnotata West. (PI. L, fig. 7.) 

M. denticvZata var. svhnotata West, Alg. Eng. Lake Distr. 1892, p. 722, 
t. 9, f . 6. 

Polar lobe with a small tooth on each side of the 
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median notch; semicells in vertical view lanceolate- 
fusiform, with acuminate poles, and a broad, rounded- 
conical elevation at the middle on each side. 

Breadth 170 /x; thickness 50 /x. 

England. — Bowness, Westmoreland 1 

Note. — In Cooke's ' British Desmids* on PL XL VII is figured 
(fig. 5) " Jlf. denticulata var. licmoides Wills/' but no descrip- 
tion of this form is given. It has both polar lobe and lateral 
lobes much reduced, and appears to us to be merely a mon- 
strosity produced by rapid cell-division. Imperfectly de- 
veloped semicells lobed in the manner of " var. licmoides '* are 
not uncommonly met with in collections containing large 
numbers of M. denticulata, 

M. denticulata var. intermedia Bennett (^Freshw. Alg. 
Hamps. and Devon.' 1890, p. 6, t. 1, f . 8) is a doubtful form, 
so imperfectly described and badly figured that it is quite 
impossible to identify it. There is, moreover, a var. inter- 
media of this species described by Nordstedt (in Wittr. & 
Nordst. ^ Alg. Exsic' 1880, no. 370). 

13. Micrasterias verrucosa Bissett. 
(PI. LI, fig. 2.) 

Micrastwias verrucosa "Eoy " in Wolle, Bull. Torr. Bot. Club, 1885, p. 127, 
t. 51, f. 10; Wolle, Freshw. Alg. U.S. 1887, p. 41, t. 59, f. 10; Bissett in 
Eoy and Biss. Scott. Desm. 1893, p. 174, 1. 1, f. 2 ["Bissett" stated to 
be the author of the species]. 

Cells large, about 1^ times longer than broad, 
octangularly elliptic, very deeply constricted, sinus 
narrowly linear ; semicells 5-lobed, incisions narrowly 
linear; lateral lobes somewhat unequal and broadly 
cuneate, upper ones slightly broader than lower ones ; 
lobulation similar to that of M. denticulata^ ultimate 
divisions more rounded in the upper lateral lobes 
than in the lower ones ; polar lobe similar to that of 
M. denticulata. Vertical view linear -oblong, with 
acute poles and deeply undulate sides. Cell- wall of a 
brownish colour, with numerous small subgranulate 
protuberances scattered over its surface; the three 
largest in a transverse row near the median base of 
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the semicells are minutely lobed (or granulated) ; with 
about four smaller and somewhat indistinct protuber- 
ances completing the transverse row across the base 
of the semicell; four smaller protuberances are also 
subradiately disposed on the polar lobe, five on each 
of the upper lateral lobes, and two on each of the 
lower lateral lobes, but the number of these protu- 
berances is subject to variation. 

Zygospore unknown. 

Length 210 /x; breadth 180 /x; breadth of isthmus 
29 II. 

Scotland. — CoUieston, Bennachie, Powlair in Birse, 
Slewdrum, Aboyne, Birsemore Loch, Moss of Logie, 
Morven, and Dalbagie, Aberdeen ; Craithes near Ker- 
loch, Kincardine (Roy ^ Bissett). Loch Ness, Inver- 
ness ! (/. Murray). 

Geogr. Distrihution. — United States. 

We have not seen this species, but Mr. James Murray 
submitted a drawing for our inspection of a specimen of 
Micrasterias from Loch Ness which could certainly be referred 
to M. verrucosa, 

Eoy and Bissett state that "it is not gfranulated in the 
ordinary sense; the prominences seem flattened, and their 
margins cut into rounded segments, similar to the stigma of 
a species of Poppy, only more deeply cut.^' 

14. Micrasterias Thomasiana Arch. 
(PI. LI, figs. 3-6.) 

Micrasterias Thomasiana Arch. Description of a new Species of Micras- 
terias, etc., Proc. Dnbl. Nat. Hist. Soc. 1862, p. 72, t. 2, f . 1-5 ; Joum. 
Micr. Soc., new ser., n, 1862, p. 239, 1. 12, f. 1-6 ; Eabenh. Flor. Europ. 
Alg. ni, 1868, p. 192 ; Joshua in Joum. Bot. 1882, p. 301 ; Cooke, Brit. 
Desm. 1886, p. 58, t. 25, f. 1 (in part) ; West, Alg. W. Ireland, 1892, 
p. 134; Alg. £ng. Lake District, 1892, p. 722; Boy & Biss. Scott. Desm. 
1893, p. 174; Nordst. Index Desm. 1896, p. 254; West & Gt. S. West, 
Desm. Singapore, 1897, p. 163; Alg. S. England, 1897, p. 484; G. S. 
West, Variation Desm. 1899, p. 384, t. 9, f. 6-8; West & G. S. West, 
Alga-fl. Yorks. 1900, p. 67 ; Alg. N. Ireland, 1902, p. 30. 

M. dentictUaia Br^b. forma Thomasiana Jacobs. Desm. Danem. 1875, 
p. 187. 

HdiereUa Thom^isiana Kuntze, Eevis. gen. plant. 1891, p. 899. 

Cells rather large, suborbicular, very deeply con- 
stricted, sinus narrowly linear ; semicells 5-lobed, 
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incisions between the lobes very narrow and linear; 
polar lobe narrowly cuneate with concave sides, not 
projecting, apical margin generally slightly retuse, 
with a fairly deep median notch, angles on each side 
of median notch apicnlate, outer angles commonly 
emarginate (sometimes only apicnlate) ; lateral lobes 
fairly equal and broadly cuneate, with a deep and 
linear primary incision dividing each lobe into two 
equal lobules, each lobrde with a secondary incision 
(not very deep) and generally with two tertiary in- 
cisions, four litimate divisions of each lobule emar- 
ginate or bidentate (sometimes the tertiary divisions 
are absent so that each lobule is only subdivided into 
two parts, which are then tridentate or quadridentate) ; 
with three projections across the base of the semicells, 
the middle one conical and rounded or apicnlate, the 
lateral ones attenuated and elongate, curved oiitwardsj 
and emarginate or bidentate at their apices; with a 
conical tooth within the base of each lateral lobe and 
one within the base of each lateral lobule, also with 
two, one above the other, within the lower half of the 
polar lobe, all these teeth being directed outwards. 
Side view of semicell narrowly pyramidate, with a 
rounded basal inflation on each side, apex truncate, 
lateral margins each with two outwardly-directed, 
acute projections. Vertical view fusiform, poles acute, 
with three projections on each side towards the middle, 
the median projection conical and obtuse or apicnlate, 
the lateral projections very much curved towards the 
poles and generally bidentate, lateral margins towards 
the poles serrate. Cell -wall smooth or delicately 
punctate. 

Zygospore globose, furnished with stout, furcate 
spines. 

Length 174-202 /x; breadth 136-180 /x; breadth 
of isthmus 21-23 /x; thickness without projections 
34-39 /x, with projections 53-57 /x, 

England. — Angle Tarn, Cumberland ! Bowness, 
Westmoreland ! (Bissett). Malham Tarn Bog, W. 
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Yorks ! Pilmoor and Terrington, N. Yorks ! Near 
Cockley Beck, Lancashire ! Chobham and Thursley 
Commons, Surrey ! 

Scotland. — Ross, Aberdeen, Kincardine, Forfar, 
Perth!, Stirling, Dumbarton {Boy Sf Bissett). Suther- 
land ! Balallan, Lewis, Outer Hebrides ! Zygospore 
from Fyvie, Aberdeen (Joshua). 

Ireland. — Lough Akibbon, Donegal ! Glen Caragh 
and Cloonee Lough, Kerry ! Dublin and Wicklow 
(Archer). 

Geogr. Distribution. — France. Galicia in Austria. 
Norway. Sweden. Ceylon. Singapore. Java(var.). 
United States. 

This species, which in its type form is so characteristic, 
is one of the most variable in the genus. The relative size of 
the basal projections, and the number and disposition of the 
surface-teeth are very variable, and it is sometimes difficult 
to obtain two individuals which agree in these respects. 

M. Thomasiana has a greater affinity with M. denticulata 
than with M. rotata, and some authors have placed it as a 
form of that species. It is smaller than M. denticulata, the 
lobulation is more acute, and it differs in a striking manner 
in the projections present at the base of the semicells, as well 
as in the teeth within the bases of the lobes and lobules. It 
must be borne in mind, however, that these characters are 
not constant. The teeth within the lobules are generally 
reduced in number and somewhat irregular in their disposi- 
tion, and it is not unusual for the median basal projection to 
be entirely absent. Such forms are figured in Gr. S. West, 
' Variation Desm.' 1899, t. 9, figs. 6 and 7. 

Individuals are frequently met with in which the basal 
projections are much reduced, and the surface -teeth are 
scarcely evident. These constitute an intermediate series of 
forms between M, denticulata and M. Thomasiana. Such a 
form is figured on PL LI, fig. 7. 

Forma major West. 

M. Thomasiana forma major West, Alg. W. Ireland, 1892, p. 134. 

Cells about half as large again as the type. 
Length 315 /u ; breadth 285 /u ; breadth of isthmus 
38^. 

Ireland. — ^Arderry Lough, G-alway ! 
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Large specimens (over 300 /i in length) were frequent in the 
above-mentioned lake. The largest form we have seen from 
the United States measured: — length 271 fi; breadth 230 /u; 
breadth of isthmus 28 /u. 

15. Micrasterias radiata Hass. 
(Plate LII, figs. 1-9.) 

Mieratterias melitensis Balfs in Ann. Mag. Nat. Hist. 1844, ziv, p. 260 
t. 6, f . 2. [Not M. melitensis Menegh. 1840 = Euastrum Crux-melitensis 
Ehrenb. 1832 = M, Crux-melitensis (Ehrenb.) Hass. 1846.] 

M.radiataKsL88. Brit. Preshw. Hass. 1845, p. 386, t. 90, f. 2 [figure bad]. 

M. furcata Ralfs, Brit. Desm. 1848, p. 78, t. 9, f . 2 [Not M. furcata Ag. 
1827] ; Arch, in Pritch. Infus. 1861, p. 726 ; Nordst. Desm. Bras. 1870, 
p. 220, t. 2, f. 13 ; Lund. Desm. Suec. 1871, p. 14; Kirchn. Alg. Schles. 
1878, p. 161 ; WoUe, Desm. U. S. 1884, p. Ill,' V.'^S, f. 5, 6 ; Cooke, Brit. 
Desm. 1886, p. 55, t. 21, f. 1; Hansg. Prodr. Algenfl. BOhm. 1888, 
p. 208 ; West, Freshw. Alg. Maine, II, 1891, p. 354 ; Alg. W. Ireland, 
1892, p. 133 ; Johnson, Species of Micrasterias, 1894, p. 58, t. 6, f . 7-14 ; 
West & G. S. West, Some N. Amer. Desm. 1896, p. 239 ; Nordst. Index 
Desm. 1896, p. 126 ; West & G. S. West, Some Desm. U.S. 1898, p. 295 
(cum fig.) ; Alg. N. Ireland, 1902, p. 30; Scott. Preshw. Plankton, I, 
1908, p. 526. 

M, melitensis Menegh. var. graciUar Etltz. Spec. Alg. 1849, p. 170. 

Didymiditm. (Micrasterias) furcatum Cfureatvm Beinsch, Algenfi. Frank. 
1867, p. 144. 

Micrasterias Crux-melitensis (Ehrenb.) Hass. b. furcata Babenh. Flor. 
Europ. Algar. Ill, 1868, p. 190. 

M. pseudofurcata WoUe in Bull. Torr. Bot. Club, 1881, p. 1, t. 6, f . 3 ; 
Desm. U. S. 1884, p. Ill, t. 35, f . 4 ; Lagerh. Bidr. Amer. Desm..fi. 1885, 
p. 231. 

M. furcata Balfs var. decurta Turn. New and Bare Desm. 1885, p. 936 
t. 16, f . 10. 

3f. furcata Balfs var. simplex WoUe in Bull. Torr. Bot. Club, 1885, p. 128, 
t. 51, f . 6, 7. 

Helierella furcata Euntze, Bevis. gen. plant. 1891, p. 898. 

H. pseudofurcata Euntze, 1. c. p. 8^. 

Micrasterias furcata Balfs a typica Turn. Freshw. Alg. E. India, 1893 
p. 93, t. 5, f . 5 a. 

M. furcata j3 gracillima Turn. 1. c. f . 5 6. 

M. furcata y expansa Turn. 1. o. f . 5 c. 

Cells of medium size, usually a little longer than 
broad (but sometimes broader than long), very deeply 
constricted, sinus widely open with an acute apex; 
semicells 5-lobed, incisions between the lobes wide and 
fairly deep ; polar lobe with subparallel sides in the 
lower half, dilated upwards, with each angle produced 
into a long, narrow, diverging process with a deeply- 
furcate apex ; lateral lobes commonly equal, but sub- 
ject to great variation, normally divided into two long, 
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narrow, diverging lobules (similar to the processes of 
the polar lobe) with deeply-furcate apices ; sometimes 
one or both lateral lobes are simple and undivided. 
Side view of semiceU ovate-lanceolate, apex produced. 
Vertical view narrowly subrhomboid, with produced 
and acuminate poles. Cell-wall smooth or finely 
punctate. 

Zygospore unknown. 

Length 123-195 /ti; breadth 113-186 /x; breadth of 
isthmus 17-30 /u; breadth of polar lobe (maximum) 
65-92 /ti; thickness 27-30 /i. 

Wales. — Capel Curig, Carnarvonshire 1 {Goohe Sf 
Wills) . Dolgelly, Merioneth (Balfs). 

Scotland. — Plankton of Loch nan Cuinne ! 
(/. Murray)^ and of Loch Shin!, Sutherland. Rhi- 
conich, Sutherland! Plankton of Loch Fadaghoda, 
Lewis, Outer Hebrides 1 

Ireland. — Near Lough Magrath, Donegal ! Derry- 
clare Lough, Glendalough, and small loughs between 
Clifden and Roimdstone, Galway ! 

Geogr. Distribution. — France. Germany. G^licia in 
Austria. Sweden. N. India. Central Africa. United 
States. Brazil. Paraguay. 

Ralfs, in 1844, described and figured what he imagined 
was the same species as Micrasterias melitensia Menegh. The 
latter was originally described as Euastrum Cmx-melitenais 
by Ehrenberg in 1832, and is now known as Micrasterias 
Crux-melitenais (Ehrenb.) Hass. 

The first person to recognize that Ralfs' plant was different 
from M. Grux-melitensis was Hassall, and in his 'British 
Freshwater Algae ' in 1845 he named it M. radiata. HassalFs 
description is fairly good, but his figure is wretched. He 
distinctly states, however, that his name M. radiata is given 
to the same plant as that described and figured by Ralfs in 
1844 under the name of M, melitensia. 

In 1848, in his ' British Desmids,' Ralfs placed Micrasterias 
radiata Hass. and his own M, melitensis as synonyms of 
'* Micrasterias furcata Ag.'' Agardh's description of M.furcata 
(in 'Flora,' 1827, p. 643) is very brief, and reads thus: 
" Micrasterias furcata, radiis pluries f urcatis obtusis.^^ From 
such an imperfect description it is quite impossible to be sure of 
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the identity of any of the known species of Micrasterias, but, 
fortunately, some of Agardh^s original specimens have been 
examined by Nordstedt, and a drawing of one of them by 
Turner. These have been shown beyond a doubt to be 
M. rotata (Grev.) Ralfs, and M, denticulata Br^b., two species 
which were not differentiated until many years after the 
publication of Agardh's M. furcata. Thus, Ralfs was greatly 
in error when he referred M. radiata Hass. to M. furcata Ag., 
and M, radiata Hass. remains as the first name given to the 
characteristic Micrasterias which has been generally referred 
to either as " M. furcata Ag.^' or " M. furcata Ralfs/' 

M. radiata Hass. is more variable in the subdivision of the 
lateral lobes than any other species of the genus. This 
was admirably shown by Johnson (' Bot. Gazette,' 1894, 
pp. 58-60, pi. vi, figs. 7-14), and after examining numerous 
American forms of this species, we thoroughly agree with him 
that M. jpseudofurcata WoUe, M, furcata var. decwrta Turn., 
and M. furcata var. simplex WoUe, are merely forms of 
M, radiata between which it is impossible to discriminate. It 
is not uncommon to find that one semicell represents typical 
M. radiata and the other semicell of the same plant represents 
M, pffeudofurcata. This variation is of far commoner occur- 
rence in the United States than in the British Islands, possibly 
because M. radiata is much more generally distributed in the 
United States than in this country. In Britain we have only 
met with this notable variation of the lateral lobes in the 
Scottish plankton, and it is possible that the variation is 
largely due to rapidity of cell-division. 

Forms are occasionally met with in which the superior 
lateral lobules (or even the superior lateral lobes) are up- 
wardly curved towards the processes of the polar lobe (PL LII, 
fig. 6). Similar forms have also been seen from America 
{vide W. & G. S. West, 'Some Desm. of the U.S.' 1898, 
p. 295, fig. xylogr. 2 a). 

M. radiata should never be confused with M. Crux-meli- 
tensis, a species to which it only bears a superficial resem- 
blance. The lobulation is deeper, and the lobules are much 
more elongate and bifurcate. It is also a larger species. 

In some specimens the lobules are of great length, approach- 
ing a plant described by WoUe as M. dichotoma. We give a 
figure of one of these forms (PI. LII, fig. 7). 

The lateral lobules are sometimes entire and apiculate, and 
occasionally they are furcate in a plane at right angles to the 
principal plane of the cell {vide PI. LII, figs. 8 and 9). 
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16. Micrasterias Crux-melitensis (Ehrenb.) Hass. 
(PI. LIII, figs. 1-3.) 

Euastrum Crux-melitensis Ehrenb. Entwick. Lebends. d. Infus. 1832, 
p. 82; Infus. 1838, p. 161, t. 12, f. Ill; Katz. Phycolog. germ. 1845, 
p. 134. 

Coamarium Crux-melitensis Cordain Aim. de Carlsbad, 1839, p. 243. 

Micrasterids melitensis Menegh. Synops. Desm. 1840, p. 216 ; Kiitz. spec. 
Alg. 1849, p. 170. 

Micrasterias Crux-melitensis (Ehrenb.) Hass. Brit. Freshw. Alg. 1845, 
p. 886, t. 90, f . 7 ; Ralf s, Brit. Desm. 1848, p. 73, t. 9, f . 3 ; De Bary, 
Conj. 1858, p. 41 ; Arch, in Pritch. Infus. 1861, p. 726, t. 1, f. 22 ; Buln. 
in Hedwigia, 1862, p. 57, 1. 10, f . 1 [forms] ; Rabenh. Flor. Europ. Alg. 
ni, 1868, p. 190 ; Delp. Desm. subalp. 1873, p. 87, t. 4, f. 7 ; Kirchn. 
Alg. Schles. 1878, p. 161 ; Turn. Alg. Strensall Common, 1883, f . 23 ; 
Wolle, Desm. U.S. 1884, p. Ill, t. 35, f. 3 ; Cooke, Brit. Desm. 1886, 
p. 55, t. 21, f. 2; Hansg. Prodr. Algenfl. B5hm. 1888, p. 208, f. 118; 
Hauptfl. Zellm. u. HQl^allerte Desm. 1888, p. 93, t. 3, f. 25, 26; De 
Toni, Syll. Alg. 1889, p. 1113; Benn. Freshw. Alg. Hamps. and Devon, 
1890, p. 7, t. 1, f . 13 [figure very bad] ; West, Alg. W. Ireland, 1892, 
p. 133 ; Alg. Eng. Lake Distr. 1892, p. 722 ; Roy & Biss. Scott. Desm. 
1893, p. 173; Nordst. Index Desm. 1896, p. 90; West & O. S. West, 
Alga-fl. Yorks. 1900, p. 67. 

M. Crux-melitensis var. superflua Turn. Some New and Rare Desm. 1885, 
p. 936, t. 15, f. 11. 

Hdierella Cmx-melitensis Kuntze, Revis. gen. plant. 1891, p. 897. 

Cells of moderate size, a little longer than broad, 
very deeply constricted, sinus open with acute or 
linear apex ; semicells 5-lobed, interlobular incisions 
widely open, those on each side of the polar lobe 
much deeper than those between the superior and 
inferior lateral lobes; polar lobe subquadrate in its 
lower half, upper half dilated, apex widely retuse, 
angles produced into short diverging processes with 
emarginate-bidentate apices ; lateral lobes divided into 
two short, slightly diverging, elongate-quadrate lobules, 
emarginate-bidentate (sometimes tridentate or quadri- 
dentate with a median notch) at the apex. Vertical 
view subrhomboid-elliptical, with slightly produced 
poles. Cell- wall smooth or very delicately punctate. 

Zygospore unknown. 

Length 107-126 fi; breadth 98-118 fi; breadth of 
isthmus 16-19 fi; breadth of polar lobe (maximum) 
35-43 fi. 

England. — Ambleside (Balfs) and Bowness !, West- 
moreland. Strensall ! (Turner) and Pilmoor ! , N. Yorks. 
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Hampsfell, Lancashire! Cheshire {Rolfs). Norfolk 
(Cooke). Sussex (Balfs). Hants (Bennett). 

Wales. — DolgeUy, Merioneth (Balfs). 

Scotland. — Scotston Moor, Brimmond, near Old 
Meldrum, Slewdrum, Birsemore Loch, Tomachar, 
and Homehead in Cromar, Aberdeen ; near Canimie 
in Strachan, Kincardine; Clova Tableland, Forfar; 
Durdie, Perth (Boy Sf Bissett). 

Ireland. — Creggan Lough, Ballynahinch, and loughs 
near Recess, Galway ! Dublin and Wicklow (Archer). 

Geogr. Distributian. — France. Germany. Austria. 
Galicia. Hungary. Italy. Sweden. Denmark. 
Poland. N. and S. Russia. Japan. N. India. 
Ceylon. Burma. Celebes. Madagascar (var.). Cen- 
tral Africa. United States. Brazil. 

The variation of this species is principally confined to the 
subdivisions of the lateral lobes. The two lobules of each 
lateral lobe are normally somewhat truncate and bidentate, 
but occasionally some or all of the lobules are tridentate or 
even further diivided by a fairly deep notch into two biden- 
ticulate parts. One of these forms is figured on PI. LIII, 
fig. 3, and Turner described another under the name of " var. 
auperfliui" 

M, Crux-melitensis is a rare species, easily distinguished 
from M. radiata by its smaller size, and the much shorter and 
stouter lobules, which are never deeply furcate. 

Forma pimctulata West. 

If. Crux-mditensis forma punctvZata West, Alg. Eng. Lake Diatr. 1892, 
p. 722. 

Cell- wall irregularly punctulate (or subgranulose), 
causing the outline of the cell to appear minutely 
papillate. 

Lengthl22/i; breadthll5fi; breadth of isthmus, 21 fi. 

England. — Near Bowness, Westmoreland ! 

17. Micrasterias Americana (Ehrenb.) Ealfs. 
(PI. LIII, figs. 4, 5; PI. LIV, figs. 1-3.) 

Euastrum Americanum Ehrenb. Verbreitung u. Einflnss des microscop. 
Lebens in Sild- u. Nord-amerika, Physik. Abh. Freuss. Akad. d. Wiss. 
2^u Berlin, 1843, p. 413, t. 4, f. 1 15. 
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Micrasterias Americana (Ehrenb.) Ealfs, Brit. Desm. 1848, p. xix; Arch. 

in Pritch. Infus. 1861, p. 726, t. 2, f . 44 ; Rabenh. Flor. Europ. Algar. 

in, 1868, p. 189; Kirchn. Alg. Schles. 1878, p. 161 ; Wills in Midland 

Naturalist, iv, 1881, t. 6, f. 4; WoUe, Desm. U.S. 1884, p. 112, t. 32, f. 2 ; 

Cooke, Brit. Desm. 1886, p. 56, t. 30, f . 1 ; Mask. Note Micr. Americana, 

1888, p. 9 ; De Toni, SyU. Alg. 1889, p. 1134 ; West, Alg. N. Yorks. 1889, 

p. 291 ; Alg. N. Wales, 1890, p. 286 ; Alg. W. Ireland, 1892, p. 134 ; Alg. 

Eng. Lake Distr. 1892, p. 722; Roy & Biss. Scott. Desm. 1893, p. 173; 

Nordst. Index Desm. 1896, p. 42 ; West & G. S. West, Alg. S. England, 

1897, p. 484; Alga-fl. Yorks. 1900, p. 67; Scott. Freshw. Plankton, I, 

1903, p. 526. 
M. morsa Ealfs, Brit. Desm. 1848, p. 74, 1. 10, f. 1. [Ra^fs in his ' Errata,' 

p. xix, states "for M. moraa read M. Americana (Ehr.)."] 
Dviymidium (Micrasterias) morsum Reinsch, Algenfl. Frank. 1867, p. 143. 
Micrasterias Americana f. genuina Mask. Note Micr. Americana, 1888, 1. 1, 

f. 1. 
M. Americana var. typica Racib. Desm. Nowe, 1889, p. 106 ; Outw. Flor. 

Glon. Okolic Lwowa, 1891, p. 74. 
Helierella Americana Kuntze, Revis. gen. plant. 1891, p. 898. 

Cells of medium size, about 1^ times longer than 
broad, subhexagonal, very deeply constricted, sinus 
somewhat open, towards the apex acute ; semicells 
5-lobed (sometimes almost 3-lobed owing to shallow 
incision between the lateral lobes) ; polar lobe large, 
broad, and outstanding, cuneate from the base upwards 
(rarely subquadrate in the basal part), apical margin 
widely retuse, angles each produced into a thick diver- 
gent process with a truncate-denticulate apex, from 
near the base of each process a second accessory pro- 
cess arises, similar but smaller, and the two accessory 
processes are disposed asymmetrically one on each 
side of the polar lobe ; incisions on each side of polar 
lobe widely open ; lateral lobes rather small, incision 
between them open and not very deep, the two lobes of 
each side being together trapezoid in form, each lobe 
divided into two lobules by a wide and shallow notch, 
the two proximate lobules being smaller than the two 
distal lobules, lobules with three or four teeth at the ex- 
tremity and dentate along their inner margins. Semi- 
cells with a few more or less scattered granules arranged 
on a small protuberance in the middle above the isthmus, 
with about four very large, acute granules within the 
apical margin of the polar lobe, and with a number of 
scattered smaller granules on the surface of both polar 
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and lateral lobes. Side view of semicell ovate-pyra- 
midate, with a small granulate basal inflation, and 
showing the asymmetrical apical processes. Vertical 
view rhomboid-fusiform, with a small granulate pro- 
tuberance at the middle on each side, poles produced 
and truncate-denticulate, polar lobe showing the asym- 
metrical disposition of the apical processes. 

Zygospore imknown. 

Length 125-160 fi; breadth 100-145 fi; breadth 
(maximum) of polar lobe 63-75 fi ; breadth of isthmus 
17-22-5 fi. 

England. — Bowness and Deepdale, Westmoreland ! 
Mickle Fell, N. Yorks ! Askwith Moor, and Cocket 
Moss near Giggleswick, W. Yorks ! Warwickshire 
( Wills). Near Chapel Wood, Surrey ! Sussex (Balfs). 

Wales. — Capel Curig ! (Gooke ^ Wills), Snowdon !, 
Carnarvonshire. Dolgelly, Merionethshire {Balfs). 

Scotland. — Scotston Moor, Powlair, Birsemore, Slew- 
drum, Morven, Lochnagar, and Corrie of Loch Cean- 
mhor, Aberdeen; Glen Dye and Clochnaben, Kincar- 
dine; Lundie Bog near Menmuir, Forfar (iioy ^'Bissett). 
Glen Shee and Glas Maol, Perth ! Plankton of Loch 
Doon, Ayr! Loch Ness! (/. Murray), and plankton 
of Lochs Shiel and na Cloiche Sgoilt !, Inverness. 

Ireland. — Dublin and Wicklow (Archer). Carrantu- 
ohill, Kerry. 

Geogr. Distribution. — France. Germany. Galicia. 
Hungary. Norway. Sweden. Bornholm. Poland. 
Greenland. N. India. E. Africa. United States. 

M. Americana is principally characterized by the form of 
its lateral lobes. It has a wide distribution in the British 
Islands^ but is an uncommon species. 



Var. recta WoUe. (PI. LIV, fig. 4). 

M. Americana var. recta WoUe in BuU. Torr. Bot. Club, 1876, p. 122; 
1881, t. 6, f. 2; Desm. U.S. 1884, p. 112, t. 82, f. 2; West, Alg. N. 
Yorka. 1889, t. 291, f . 18, Alg. N. Wales, 1890, p. 286. 



Extremities of lateral lobes and polar lobe rounded, 
not denticulate; apex of polar lobe almost straight 
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and slightly undulate, accessory processes reduced and 
rounded ; incision between the two lateral lobes nar- 
rowly linear. 

Length 117 fi; breadth 98 fi; breadth (max.) of 
polar lobe 55 fi; breadth of isthmus 19 fi. 

England. — Mickle Fell, N. Yorks ! 

Wales. — Near Dolbadam Castle, Carnarvonshire ! 

Geogr. Distribution. — United States. 

Var. Lewisiana West. (PI. LIV, figs. 5, 6.) 

M. Americana var. Lewisiana West, Alg. N. Wales, 1890, p. 286, t. 6, f . 13 ; 
West & G. S. West, Some Desm. U.S. 1898, p. 296. 

Smaller than the type ; polar lobe shorter and 
stouter, lateral angles short and thick, with tricrenate 
apices, apical margin almost straight, very slightly 
retuse in the middle, accessory processes wanting, or 
represented by very small, rounded protuberances ; 
lateral lobes with the margins crenate (not dentate). 
Cell-wall distinctly punctate. 

Length 95-100 fi; breadth 72-85 fi; maximum 
breadth of polar lobe 48-54 fi; breadth of isthmus 
16-17-5 /i. 

Wales. — ^Llyn Padam, Carnarvonshire ! 

Geogr. Distribution. — ^United States. 

This characteristic variety can be recognized at once by 
the form of the polar lobe. The dimensions of the American 
specimens were : length 80-103 n ; breadth 70-84 /x ; breadth 
of isthmus 23-26 /x. 

Var. Boldtii Gutw. (PI. LIII, fig. 6.) 

3f . Americana forma, Boldt, Desmid. Gr5nland, 1888, p. 5, t. 1, f. 1. 
M. Americana var. Boldtii Gutw. Wahr. d. Prioritat, 1890, p. 78 ; Flor. 
Glon. OkoHo Lwowa, 1891, p. 74, t. 8, f. 27. 

Polar lobe shorter than in the type, lateral angles 
produced into very short processes, apical margin very 
sUghtly concave, accessory processes much reduced, 
sometimes wanting on one or both semicells ; lateral 
lobes more irregularly dentate. 

Length 110-137 /i; breadth 96-111 /ix; maximum 
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breadth of polar lobe 53-65 ju; breadth of isthmus 
25-26 /u ; thickness 48 ^. 

England. — Mickle Fell, N. Yorks. 

Geogr. Distribution. — Greenland. Galicia in Austria. 

18. Hicrasterias Mahabuleshwarensis Hobson. 

Micrasterias MdhahuleBhiDarengis Hobson in Quart. Joum. Micr. Sci. 1868, 
p. 168 (with fig.). 169 j Arch, in Quart. Joum. Micr. Sci. 1866, p. 266 ; 
Rabenh. Flor. Europ. Alg. Ill, 1868, p. 196; Lund. Deem. Suec. 1871, 
p. 15, t. 1, f. 6; WoUe, Desm. U.S. 1884, p. 112, t. 37, f. 10; Hansg. 
Prodr. Algenfl. B5hm. 1888, p. 253 ; Nordst. Freshw. Alg. N. Zeal. 1888, 
p. 31 ; De Toni, SyU. Alg. 1889, p. 1122 ; Turn. Freshw. Alg. E. India, 
1893, p. 95; Nordst. Index Desmid. 1896, p. 163; West & G. S. West, 
Freshw. Chlorophy. Koh Chang, 1901, p. 85. 

3f. Americana forma MahahvZeshwarensis Mask. Note Micr. Americana, 
1888, p. 9, t. 1, f. 8. 

Hdierella Mahahuleihwarensis Kuntze, Revis. gen. plant. 1891, p. 899. 

Cells moderately large, about 1^ times longer than 
broad, very deeply constricted, sinus open with an 
acuminate apex; semicells 3-lobed, incision between 
lateral lobes and polar lobe very wide; polar lobe large 
and outstanding, lower half subquadrate, upper half 
dilated, with the angles produced into diverging (some- 
times almost horizontal), denticulate processes of con- 
siderable (and variable) length, with a pair of accessory 
denticulate processes disposed asymmetrically, one at 
the front and one at the back near the base of each 
lateral process, apical margin straight, slightly con- 
vex, or slightly concave, generally with several large 
granules (or short, acute spines) within the margin ; 
lateral lobes deeply divided into two lobules by a wide 
acute-angled incision, each lobule in the form of an 
attenuated denticulate process ; apices of aU the pro- 
cesses tri- or quadridenticulate ; semicells in the middle 
above the isthmus furnished with a small granulate or 
denticulate protuberance, with a row of denticulations 
wathin the lateral lobes (sometimes with several 
scattered series) and within the lateral margins of the 
polar lobe, these series generally extending to the basal 
protuberance. Side view of semicell narrowly oblong- 
ovate, with a small basal inflation on each side, apex 
showing the asymmetrical disposition of the four pro- 



Digitized by 



Google 



122 BRITISH DESMIDIACE^. 

cesses. Vertical view rhomboid-fusiform, poles attenu- 
ated and tridenticulate, at the middle on each side with 
a small granulate or denticulate protuberance, polar 
lobe showing very clearly the disposition of the four 
processes. 

Zygospore unknown. 

Length 151-220 ft; breadth 135-190 fi; maximum 
breadth of polar lobe 75-100 fi ; breadth of isthmus 
19-22 fi ; thickness 40-47 fi. 

Geogr. Distribution. — Austria. Sweden. India. 
Burmah. Siam. Java. New Zealand (var.). Aus- 
tralia. E. Africa. Madagascar (var.). United States. 
British Guiana. 

This species is principally tropical and subtropical in its 
distribution, and the typical form has not so far been met 
with in the British Islands. It is subject to great variation 
in the length of the processes, both of the polar and lateral 
lobes, in the amount of their divergence, and in the details of 
the surface-markings. The lateral lobules are often sub- 
divided, and the subdivision is exceedingly variable. This 
has resulted in the naming of numerous varieties. 

Var. WalUchii (Grun.) noL (PL LIV, figs. 7, 8; 
PI. LV, figs. 1-3.) 

M. WalUchii Grun. Diat. u. Desm. Ins. Bank. 1865, p. 14, t. 2, f . 21 ; Arch. 

in Quart. Joum. Micr. Sci. 1865, p. 260, 261; Eabenh. Flor. Europ. 

Alg. Ill, 1868, p. 196; Lund. Beam. Suec. 1871, p. 15; Kirchn. Alg. 

Schles. 1878, p. 161 ; De Toni, Syll. Alg. 1889, p. 1123 ; Turn. Freshw. 

Alg. of E. India, 1893, p. 95 ; Nordst. Index Desm. 1896, p. 271. 
M. Hermanniana Reinsch, Spec. Gen. Alg. 1867, p. 120, t. 21 B, f. 1-4. 
Didymidium (Micrasterias) Hermanniana Reinsch, Algenfl. Frank. 1867, 

p. 141, t. 8, f. 1. 
M. ampullacea Mask. N. Zeal. Desm. 1881, p. 304, t. 11, f . 6-8 [3f . Mahahu- 

leshwarensis P ampullacea Nordst 1888]. 
M. Americana forma Wallichii Mask. Note Micr. Americana, 1888, p. 9, 

t. 1, f. 9. 
M. Mahabuleshwarensis Hobson A. genuina a. indica Nordst. Freshw. Alg. 

N. Zeal. 1888, p. 31 [also various other forms]. 
Eelierella Wallichii Kuntze, Revis. gen. plant. 1891, p. 899. 
Micraaterias WaUichii f. typica Turn. Freshw. Alg. E. India, 1893, p. 95, 

t. 6, f. 1. 
M. Wallichii f. major Turn. 1. c. 
M, Wallichii var. Hermanniana (Reinsch) Turn. 1. c. [various forms, 

including M, ampullacea Mask.]. 

This variety is distinguished by the subdivision of 
the superior lateral lobules, each of which is divided by 
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a deep and wide incision. There are thus three den- 
ticulate processes to each lateral lobe, the lowermost 
one being somewhat larger than the two upper ones. 

Dimensions of British specimens : — length 181- 
223 fi; breadth 153-188 fi; maximum breadth of polar 
lobe 88-115 fi ; breadth of isthmus 30-33 /i ; thickness 
48-5/1. 

Dimensions given by various authors : — Length 132- 
224 /I ; breadth 115-208/1. 

ScoTiiAND. — In the plankton of Loch nan Eun and 
Loch Bhaic !, Perthshire ; Lochs Ruar ! and nan 
Cuinne, Sutherland; Lochs Burraland and Littlester, 
Shetlands (/. Muway). 

Geogr. Distrihvtion. — Germany. Sweden. India. 
Banka Is. Samoa. Fiji (var.). New Zealand (var.). 

After a careful couiparison of specimens of M, Mahabulesh- 
warensis from divers parts of the world, it appears to us that 
there is one variety, which although in itself very variable, 
yet retains certain distinctive features. This variety is dis- 
tinguished by the subdivision of the superior lateral lobules, 
so that there are three lateral processes instead of the two 
which are found in the more typical forms. The relative 
length, thickness, and divergence of these processes is ex- 
ceedingly variable, but the presence of the three processes in 
place cf two is a character the use of which is quite justifiable 
as a varietal distinction. It was originally described as 
Micrasterias Wallichii by Grunow, but a comparison of its 
different forms with those in which the superior lateral lobules 
are undivided shows conclusively that it can only be con- 
sidered as a variety of M, Mahabuleshwarensis, 

In the British Islands, M. Mahabuleshwarensis var. Wallichii 
has only been found in the plankton of certain Scottish lochs, 
and the credit of this discovery rests entirely with Mr. James 
Murray of the Scottish Lake Survey. In some cases the 
specimens were subject to great variation, and this was 
especially the case in Loch Bhaic, Perthshire. The variation 
was principally in the duplication of the lateral processes. In 
some individuals the upper process of the superior lateral 
lobules was duplicated {vide PL LV, fig. 2), and in others the 
lower process was similarly doubled. A few individuals 
showed a duplication of the large processes of the polar lobe 
{vide PI. LV, fig. 3). This curious abnormal state, with six 
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processes on the polar lobe, was first mentioned by Lundell 
(^Desm. Suec/ 1871, p. 15). The figure we give of this form 
also shows the lobulation of typical M, Mahabulenhwarends on 
one side of the semicell and that of the var. Wallichii on the 
other. This in itself is conclusive proof that the Desmid 
originally described as Micrasterias Wallichii is only a variety 
(in some localities well established) of M, Mahabuleshwarensis. 

Species to be inquired into. 
Micrasterias comuta Benn. (PI. LI, fig. 1.) 

MicrcLiterias comuta Benn. Preshw. Alg. Eng. Lake Distr. 1886, p. 7, t. 1, 
f . 6 ; Cooke, Brit. Desm. 1886, p. 57, t. 23 [after Bennett] ; De Toni, 
SyU. Alg. 1889, p. 1156. 

Helierella Bennettii Kuntze, Eevis. gen. plant. 1891, p. 898. 

Cells large, deeply constricted, sinus narrowly linear ; 
semicells with a large projecting polar lobe, the angles 
of which are bluntly rounded and the apex deeply 
concave ; lateral lobes (according to Bennett's figure) 
three on each side, separated by two narrow and not 
very deep primary incisions, each lobe divided by a 
narrow secondary incision into two lobules, each lobule 
rounded-truncate with a median emargination or 
incision. 

Length 355 /i ; breadth 305 /i. 

England. — Stream between Codale and Stickle 
Tarns, Westmoreland, at an elevation of about 1,800 ft. 
(Bennett). 

We do not think Bennett\s figure of this Mid'oateriaSy of 
which we give a copy, is a correct one. No known species of 
the genus possesses lateral incisions of the nature he has 
figured. Had the lower of the two deepest lateral incisions 
been made much deeper, this would have given a lobulation 
somewhat comparable with that of M. rotata. Taking into 
consideration the great inaccuracy of most of Bennett's pub- 
lished figures, we should imagine that the Desmid he had 
under observation when he made his drawing was a large, 
and possibly an abnormal form of M. rotata. 
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Genus 15. Cosmarium Corda, 1834. 

Corda in Aim, de Carlsbad, 1834. 

Balfs in Ann. Mag. Nat. Hist. 1844, p. 391. 

Hass. Brit. Freshw. Alg. 1845, p. 861. 

Balfs, Brit. Desm. 1848, p. 91. 

De Bary, Conj. 1858, p. 72. 

Arch, in Pritch. Infus. 1861, pp. 720, 731. 

Rabenh. Flor. Europ. Alg. 1868, III, p. 157. 

Delp. Desm. subalp. 1873, p. 38. 

Kirchn. Alg. Schles. 1878, p. 145. 

WoUe, Desm. U.S. 1884, p. 57. 

Cooke, Brit. Desm. 1886, p. 79. 

Hansg. Prodr. Algenfl. B5hm. 1888, p. 192. 

De Toni, Syll. Alg. 1889, p. 931. 

Wille in Natnrl. Pflanzenfam. 1899, p. 10. 

G. S. West, Treatise Brit. Freshw. Alg. 1904, p. 166. 

Cells very variable in size, usually a little longer 
than broad (sometimes 1^ times or rarely about twice 
as long as broad), generally somewhat compressed, 
symmetrical in three planes at right angles to each 
other; constricted in the middle, often deeply, but 
sometimes very slightly; semicells very variable in 
outline, elliptical, subcircular, semicircular, subquad- 
rate, or truncate-pyramidate, apex roimded, truncate 
or subtruncate, without an apical incision, centre of 
the semicell sometimes protuberant; vertical view ellip- 
tic, subelliptic, or oblong (rarely circular), often with a 
protuberance (sometimes more than one) at the middle 
on each side. Chloroplasts usually axile, one in each 
semicell, with four curved longitudinal plates and a 
large central pyrenoid, or with two large pyrenoids 
transversely disposed ; in a few species parietal, 4-8 
in each semicell, with one or more pyrenoids in each 
chloroplast. Cell-wall smooth, punctate, scrobiculate, 
granulate, verrucose, or papillate, the various markings 
usually being arranged in a definite pattern. 

Zygospores very variable, globose, ellipsoid, or quad- 
rate in form, smooth, scrobiculate, papillate, or furnished 
with furcate, or more rarely simple, spines. 

The genus Cosmarium is the largest of the genera of 
Desmids, and includes several hundred species. One of the 
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distinguishing features of a Coamarium is the entire outline of 
the cells, which are likewise destitute of spines. There is no 
lobulation of the margin of the semicells at all comparable to 
that which forms such a feature of most species of Euaatrumy 
and there is a complete absence of an apical notch. 

Among the large number of species at present included in 
the genus there are several transitional forms which could 
almost equally well be referred to other genera. A few are 
closely related to certain species of Euaatrumy and others can 
scarcely be distinguished from some of the constricted species 
of Penium. Spines are as a rule absent from species of 
Coamarium, but a few of the smaller species closely approach 
the genus Xanthidium in the possession of minute, marginal 
or submarginal spines. 

Kuntze (^ Revis. gen. plant.' 1891, p. 922) revived the name 
Urainella Turpin {' Aper^u organograph.' 1828, p. 316) which 
he substituted for Coamarium Corda (1834). Turpin's descrip- 
tion is exceedingly bad and scarcely applies to the genus 
Coamarium as now understood. For this reason the name 
" Urainella^' has been universally rejected. Vide Nordst. in 
^Hedwigia,\1893, p. 152. 

Several attempts have been made to subdivide the genus 
by the character and disposition of the chloroplasts. Lundell 
(1879) instituted the subgenus Pleurotasniopaia to include 
those species of Coamarium with parietal chloroplasts, and 
in 1887 Lagerheim placed it as a genus. Gray (1884) also 
described the genus Coamaridium to include Coamarium 
Cucumiay a species characterized by its parietal chloroplasts. 
With regard to the chloroplasts in the genus Coamarium, it 
must be borne in mind that the axile condition is unquestion- 
ably the primitive one, and that the parietal condition has 
been independently acquired by a few scattered species of the 
genus. The removal of these species from all their nearest 
relatives and their inclusion in a separate genus is very inex- 
pedient, as it results in the association of species having no 
affinity with each other and which are not in any way closely 
related. Moreover, as transitional conditions are sometimes 
observed between truly axile and truly parietal chloroplasts 
(vide PI. LX, fig. 4), the disposition of the chloroplasts cannot 
well be taken as a basis for the primary subdivision of the 
genus. 

Many of the slightly constricted species have been placed 
by various authors in the genus Dyaphinctium Nag. (1849). 
This genus, with which must be identified Calocylindrua 
(Nag.) Kirchn. (1878), has been differentiated from Coamarium 
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by the subcylindrical cells (in vertical view circular), by the 
slight median constriction, and by the absence of a basal 
inflation of the semicells. Circular vertical views are, how- 
ever, met with along with every possible grade of constriction 
(cfr. C. annulatum, C» subturgiduviy C, moniliforme, C. globu- 
laUcm, and C, Welwitschii), and species are known, which, 
although but faintly constricted, yet possess an elliptical 
vertical view (cfr. C, anceps, C, Oocystiduiu) . It would be 
unwise to fix an arbitrary depth of constriction, and to include 
all those species more constricted than the demarcation limit 
in the genus Coamarium and those less constricted in the 
genus Dysphvictium. Yet, there is no other way of clearly 
defining Nageli's genus. Those authors who most strongly 
uphold the retention of Dysphinctium as a genus are not 
agreed on the species which should be included in it. One 
also finds Cosmarium epedoaum referred to Dysphinctium, and 
its nearest relative, C, subspeciotfum, retained in the genus 
Cosmarium. Considering all these facts, we have thought it 
best not to adopt a genus which is based upon indefinite 
characters and the limitations of which could not be clearly 
defined. Moreover, opinion would always remain divided 
with regard to the inclusion of many species in Dysphinctium 
or their retention in Cosmarium, 

The arrangement of the numerous species of Cosmarium in 
the present volume is a purely artificial one, but one which 
we think will best meet the requirements of the student. 
We have divided the genus into two large groups, a section 
with smooth cell-walls and a section with rough cell-walls. 
This arrangement will be of great assistance to the student 
in running down a species, and at the same time it allows of 
the grouping together of species with close affinities. Of 
course, the terms " smooth ^^ and " rough ^' are only relative, 
and there are a few species which might equally well be 
placed in either section. The primary subdivisions of the 
sections are in all cases based upon the external form of the 
semicells as seen in front view. 

Division I. Cell-wall smooth, punctulate, or scrobicu- 
late, outline never granulate, margins sometimes un- 
dulate or crenate. 

Division 11. Cell-wall granulate, verrucose, or papillate. 

As the genus is so very large we have divided the synopsis 
of species into two parts, the first part being placed before 
the descriptions of the smooth species and the second part 
immediately before the descriptions of the rough species. 
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Division I. Cell-wall smooth, punctulate or scrobiculate, outline 
never granulate, margins sometimes undulate or crenat«. 

Se ction A . Semicells semicircular, semi-elliptical, or subsemi- 
circular in outline. 

* Semicells semicircular or subsemicircular in outline; cells 
about as long as broad or a little longer than broad 
rarely li times longer than broad. 
t Margin of semicells entire. 

X Semicells with a blunt tooth or submamillate 
thickening at the basal angles. 
^"^^ • ' - -^ 1. C. ohaol 






_- ^. ohaol etum. 
sb S^ 2. 0. Smolandiciim, 

Semicells without anj mamillate thickening at the 
basal angles. 
§ With no prominent scrobiculations in the 
centre of the semicells. 

sC S' ^o S. C. taxichoTidriforme. 
" /^. '^'y^^ C. circular e. 
V ^-"^ 5. C. Lundellii. 

7 6, C. pachydermum. 

. fos»j^2.7, CBalffii. 
§§ With several prominent scrobiculations in the 
centre of the semicells. 

sk ¥-^- g C. perforatum, 
C 9. 0. ocdlatum. 

tt Margin of semicells undulate. 

^^. ^' f 10. 0. cyclicum. 
s-f. /^-711. C.fontigmum. 
n /- 3. S- 12. 0. undulatum. 
** Semicells semi-elliptical in outline ; cells \\ — 2 times longer 
than broad. 
t Margin of semicells undulate. 

Sf f3-fS^\Z, C. subundvlaUim. 
tt Margin of semicells entire. 

% Constriction moderatelv deep. 

sf f^-7ci^ c. Cucumis. 
ice / - 3 15. 0. auhcucMmis. 
XX Constriction slight. 

§ Sinus linear. 16. C. microsphinchim. (fC,s- 
§§ Sinus open. 17. C, morsum, u // 

Section 3- Semicells transversely elliptical, oblong-elliptical, 
or reniform in outline. 

* Semicells elliptic-reniform ; sinus closed. 

t Isthmus narrow ; vertical view with a protuberance on 
each side. 

§ Apex of semicell entire. 

ir^t n- f^ 18. 0. Fhaseolus. 
., f9( 19. 0. tumidum. 
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§§ Apex of semicell with a slight notch. 

0^ f lo 20. C. Traf(dgaricum. 
ft Isthmus broader ; vertical view elliptic. 

(fC, zi^ 7^ s 21. C. mdanosporum. 
** Semicells elliptical or elliptic-oblong in outline ; sinus open. 
Co, XY' z^ 22. 0. aspherosporum. 
(f(, f ' z- 23. 0. inconspicMum. 
" ^ " 7 24. 0. bioculatum, 
.r /z ^ iS 25. C. tenue. 
fC ^ fS- 26. C. tinctum. 
!,( ^ I r 27. Cflavum. 
*' 17 - IS J f- 28. 0. contractum. 
" Ji ' 3(e 29. C, sttbcontractum. ^ 

r. ; «- 30. 0. svhaversum. '^J' ^ c^^^^Ui^*^ M 

^ ** Semicells narrowly elliptical or elliptic-oblong, depressed, 
t Cells with a granule on each side of the sinus. 

^'^' ^ 31. 0. tetrachondrum. 

tt Cells destitute of granules. 

^t- ^'<r S2. C, depressum, 
ff- / ^ 33. c. siibquadrane. 

Section C. Semicells distinctly pyramidate or subpyramidate 



in outline, usually truncate. 

* Margin of semicells entire, not crenate or undulate. 

t Semicells pyramidate, lateral margins retuse or sub- 
retuse, very rarely straight. 
X Apex of semicells truncate or subtruncate. 
§ Basal angles broadly rounded. 

" n^f^ ^^' C, aubretusifomie, 

36. 0. retusiforme. 
' ^y ^' 37. C. Hammen. 
., i.C^zy 38. C. Nymannianvm. 
§§ Basal angles rectangular. 

6t-. t^3o 39. C, irilohulatvm, 
(f2, /-J 40. C. granatum, 
n- 'S., 41. C, Pokomyanum. 
XX Apex of semicells very convex. 

C^, f (a 42. C, pseudailanthoideum, 
tt Semicells pyramidate, lateral margins convex, rarely 
straight. 
X Cells never more than 1 J times longer than broad. 
§ Semicells pyramidate-semicircular. 

^4 . f^-i 43. 0. subtumidum, 
§§ Semicells pyramidate-trapeziform. 
fc3. ry.- i..r 44. C. galeritum, 

^{, 45. C, pseudonitidulum. 



Lu, / — -3 ^' ^* nitidtUtim, 
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XX Cells IJ-li times longer than broad. . 

47. C canalicvlaium, ^^'^ 

48. C. jpyramidatum. •• -^'^ 

49. C. psevdopyramidatum. <jf*'^ 

50. C. variolaium. Ov^. 't-zt 
*• Margin of semicells undulate or crenate. 

t Semicells constricted and crenate just below the apices. 
^- ('5'. 1-2^ 51. C.Holmienae. 
" (fi^, f ' 9 52. 0. cymatopleurvm. 
ft Semicells with the lateral margins undulate or crenate. 
X Apex of semicells without undulations. 

^^ '" " 54. C, venustum, 
7'^ 55. 0. Garrolenae, 
.. " ?*'^ 56. CBeinschii. 
XX Apex of semicells often slightly undulate. t^^ , 



, hi. C, Ndgelianum. i^l.C.r<ffi^ft>^^ 
. ^^' '-^-^^58. CnotabUe. ^ 

" IpQ "2^ - ^ ' 59. C tetra^onum. 

Section D . Semicells circular or subcircular (rarely almost 
semicircular) in outline. 

* Constriction fairly deep. . 

Sf- (-y^ f- J 60. C. moniliforme, -^ 

*♦ Constriction slight. 

t Margin of semicells entire. 

X Cells la^ or of medium size (47-102^ in leDgth). 

:2ZC C^, /^ 61. C. alpestre, 

„ /y^f^ 62. C. connaium, 

^9^ 3L / 63. 0. psevdoconnatum. 
XX Cells small (15-34^ in length). 

:J^ ii / ^ 2- 64. 0. glohosum, 

ifi- ^ 65. C. svharctowm, i^<ic Cu^^^cU*.^,^^ 

" /%- ^"^ 66, C. pseudarctowm. 
ft Margin of semicells undulate. « 

<^.r. ^o 67. C, pericymatium. 

Section E . Semicells more or less rectangular or subrect- 
angular (rarely subpyramidal). 

* Margin of semicells crenate or undulate. * 

t Cells minute, sinus widely open. -^ 

> i^S. fi 68. a Novae Sendue. 

'< 7 - :9 69. C. Begnesi, 

" J? 'if 70. C, cymaionotophorvm. \ 

ft Cells larger, sinus linear. 

TL ^f' I 71, C, rectangulwm. 
** Margin of semicells entire. 

t Constriction very slight. j_ ttj j 

'^ k^. -> 72, G, aretoum, ' e^' C aa ^fe.^lx ^^ 
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tt Constriction moderately deep or deep. 

X Lateral margins of semicells concave (rarely 
straight). 
§ Cells about twice as long as broad. 

" (i9. /o 74. C,tatricum, 
n (cf* t^-'77b, C. ancepe, 
§§ Cells about as long as broad, or a little longer, 
a. Vertical view obliquely elliptical. 
yi ^- f%'7 I 76. C. ohliqtiium. 

/3. Vertical view elliptical. j^ 

:S^ (rf' ^s-%y77. 0. Norinibergense, /^^.c^^^-i3fe^ ^^i 
" U. Jt ?8- C. repandum. 
XX Lateral margins of semicells straight or convex. 
§ Superior angles of semicells much cut off. * 
jIt 7^- '- 0^ 79. (7. rectanguUire. 

" ^ 80. C. euhquadratum. 

§§ Superior angles of semicells rounded, 
a. Cells large. 
^ >7. /f 70. 0-^ 81. C, qwidraJtnm, 
" 7- fo g2^ Q plicatum, 
^3, a " /y-/6 83. G.Bebaryi, 
^ iS. Cells small. 

^ /c. ij—^f 84. Cexiguvm. 

u jLb'^L 85. C peeudexiguum, 
§§§ Superior angles of semicells not rounded. 
pr 7/ / " "^ 86. C, minimum, 
y/ 3-^ 87. CpusiUum. 
,7/ J' - ^ 88. C. geometricum. 
§§§§ Superior angles of semicells produced and 
submamillate. 
/ 7/' 7 89. C. hdcangidare. 

Lateral margins of semicells upwardly diverging. 
§ Vertical view elliptic. 

S 7/ ^ 90. C, coarctatum. 

§§ Vertical view with a prominent protuberance 
on each side. 
^ 7A ?- 9L C. protiiberans. 

Section F. Semicells generally elliptic-hexagonal, subhexagonal, 



•!• + + 



or polygonal in outline. 

* Semicells distinctly elliptic-hexagonal, 
t Sinus a shallow notch. 

i^ 7/| //- M^ 92. a Sphagnicolum. 
tt Sinus deep and widely open. 

jZ 7 / . o- - ^ t 93. C truncaiellum. 
<i ") ' , f^ 94. C, evhcapitulum, 
ttt Sinus linear. 

X Vertical view with a distinct central protuberance. 



Digitized by 



Google 



S|VI0OT"H 



132 BRITISH DESMIDIAOEiE. 

§ Lateral angles acute or rounded. 
^ ^1, 17-- Sf 95. CpygmsBvm. 
)7- jh 96. C, polygonum, 
JS' 97. C. pseudobiremum. 

f, J Q - JJ 98. C. hireme. 
'I H J% '99. C, adoxum, 

" ,. 3 9 100. C Sinoetegoe, 

§§ Lateral angles emarginate. 
> 7^ f - > 101. C. ahruptwm. 

XX Vertical view with no distinct centnil protuberance. 
:^ ?^ -J 102. C. «eajaw^ttiare. 

" " i " ^ 103. C. pseudoprotvherans. 

/' " 9 - // 104. C dbbreviatum. 

** Semicells subbexagonal or polygonal, 
t Angles of semicells produced. 

-JH ]> /v - /r 105. C impresstUum. 

ti /f - i- f 106. ^. umbilicatum. 

,. .' z 2^ - -J "5 107. C perptmllum. 

V ^ 5-- 7 S' 108. C. Begnellii. 

ff f, t(f ^ 3%- 109. C Meneghinii. 

ft Angles of semicells not produced. 

:J? 7? /i'- ./t 110. C.anguloeum. 
n 73 r - 3 111. CL difficile. 

,73 <r ' 7 112. C. C/ep«y(?m. 
•** Semicells rounded-polygonal, sometimes almost subcircular. 
:*^ 73 ^- ^7 113. C. Z«n;e. 

Section G. Semicells obversely semicircular in outline, with 
the lateral angles distinctly produced. 

Jlfjl- '>C 114. C. monocTwndrum, 

S ection H. Cells subcylindrical or fusiform-cylindrical, with a 

very slight constriction. 
* Cells subcylindrical. 

t Lateral margins subparallel. 

jr 73. ^]-7^ 115. C. Tkwaitesii. 
. -J. sz-JJ.}*^. J 116. a Oucurhita, 
,. -.^ v--5^ U7. C. Palangula, 
.. ** V . " 118. C Svhpalangula, 

. ]i^^ Sf - ^ o 119. C. parvulum. 
„ :^^. /z ' /J 120. C. goniodes. 
ft Lateral margins not parallel, generally convex. 
^ 7V. '6- ^^ 121. C.viride. 
" • ^ o 122. C ohlongum. 

■ .. n t I 123. C Hihemicum, 

,. 7 j^ J. " -3 124. C turgidum. 
.. 7^*. ^"^ 125. C subturgidum. 

•* Cells fusiform-cylindrical. 

#7^ i'^ - 3 r 126. C. aUenuaium. 






COSMAEIUM. 133 

1. Cosmaxium obsoletum (Hantzsch) Reinsch. 
PI. LVI, figs. 1-3. 

Arthrodemnus ohiolettf^ Hantzsch in Babenh. Alg. 1862, no. 1407 ; Grun. 

Diat. u. Desm. Ins. Bank. 1866, p. 15, t. 2, t. 28. 
Cosmarium obsoletum (Hantzsch) Beinsch, Spec. Gen. Alg. 1867, p. 142, 

t. 22, D. I, f. 1-4; Lund. Desm. Suec. 1871, p. 38 ; Nordst. Alg. et Char. 

1, 1880, p. 7, t. 1, f. 9 ; WiUe. Sydamerik. Algfl. 1884, p. 16, t. 1, f. 38 ; 

De Toni, SyU. Alg. 1889, p. 974; West, Alg. W. Ireland, 1892, p. 144 ; 

Alg. Eng. Lake Distr. 1892, p. 724; Latkemall. Desm. Attersees, 1898, 

p. 556 ; Nordst. Index Desm. 1896, p. 186 ; West & G. S. West, Desm. 

Singapore, 1897, p. 164 ; Freshw. Chlorophy. Koh Chang, 1901, p. 87 ; 

Preshw. Alg. Ceylon, 1902, p. 164. 
Did/ymidium (Cosmarium) obsoletum Beinsch. Algenfl. Frank. 1867, p. 110, 

t. 9, f . 6. 
Ursinella obsoleta Kuntze, Bevis. gen. plant. 1891, p. 925. 
Cosmarium palustre Turn. Freshw. Alg. E. India, 1893, p. 60, t. 8, f . 66, 

t. 9, f . 29. 
C. palustre var. ovale Turn, 1. c. t. 9, f. 1. 

Cells of medium size, transversely elliptic, a little 
broader than long, deeply constricted, sinus narrowly 
linear with a dilated apex; semicells semi-elliptic 
(depressed-semicircular), basal angles submamillate 
and slightly thickened, apex generally slightly flat- 
tened. Side view of semicell depressed-globose. 
Vertical view elliptic, with obtusely conical poles, ratio 
of axes 1 : 2*1. Cell-wall punctulate (or finely scrobicu- 
late), sometimes slightly thickened in the centre of the 
semicells. Chloroplasts axile, each with two pyrenoids. 

Zygospore unknown. 

Length 34-46 /jl; breadth 42-54 /jl; breadth of isth- 
mus 15*5-20 /jt; thickness 20-24 /jt. 

England. — Bowness, Westmoreland ! 

Wales. — Yr Orsedd, Carnarvonshire ! 

Ireland. — Clogerheen, Kerry ! 

Geogr. Distnlnition. — Germany. Austria and Galicia. 
Sweden. N. Russia. Poland (var.). Central China. 
Japan. India. Ceylon. Siam. Singapore. Java. 
Egypt. New Zealand (var.). Australia. United 
States. Brazil. 

This species is much more abundant in tropical and sub- 
tropical countries than in temperate climates, and it exhibits 
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a considerable range of variation. There is a thickening of 
the cell-wall at the basal angles of the semicells which com- 
monly gives them a submamillate appearance. 

Some of the tropical forms attain a large size : — length 57 
-64 M ; breadth 67-75 /i ; breadth of isthmus 30-35 fi ; thick- 
ness 36 /Lc. In these specimens the thickening of the basal 
angles is generally prominent, and passing through it is a 
large conical pore, the wider end of which is towards the 
interior of the cell-wall. We give a figure of one of these 
specimens from Singapore to show this character (PI. LVI, 
fig. 4). Sometimes the mamillate thickening becomes quite 
hyaline with the exception of the conical pore, which then 
stands out very prominently, and has the appearance of a 
short spine attached to the basal angle. Turner figured this 
pore as a spine at the angle, and he put forward the name 
*^ Cosmarium palustre " for typical specimens of the large 
form of C. obsoletum which is so abundant in tropical Asia. 
It is in old individuals in which the cell-wall becomes of a 
yellow or yellow-brown colour that this " spinate " appearance 
is most marked. Sometimes the actual thickening of the 
basal angle has the form of a bluntly-conical mucro. The 
large tropical forms have recently been named " var. Sitvenae" 
by Gutwinski (^ Alg. Ins. Java,' 1902, p. 594, t. 38, f. 39), and 
so far as is known they are characteristic of the Indo-Malay 
region. 

The British specimens are usually of small size and they 
show no trace of the pore which is present in the basal angles 
of the large tropical forms. The cell-wall of the smaller 
forms is finely punctate, but that of the larger forms is some- 
what sparsely and finely scrobiculate. 



2. Cosmaxium Smolandicum Lund. 
(PI. LVI, fig. 5.) 

CoBmariwm, Smolandicwnt Lund. Desm. Suec. 1871, p. 39, t. 2, f . 17 ; WoUe, 
Desm. U.S. 1884, p. 66, t. 16, f . 35, 36 ; De Toni, Syll. Alg. 1889, p. 984 ; 
Nordst. Index Desm. 1896, p. 235. 

TJrsindla 8molanA\ca Enntze, Bevis. gen. plant. 1891, p. 925. 

Cells of medium size, subcircular, a little longer 
than broad, very deeply constricted, sinus somewhat 
narrow and linear; semicells subsemicircular, apices 
convex but subtruncate in the middle, basal angles 
obtuse and furnished with a prominent papilla. Side 
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view of semicell circular. Vertical view elliptic, ratio 
of axes 1 : 1'71. Cell-wall punctate. Chloroplasts 
axile, each with two pyrenoids. 

Zygospore unknown. 

Length 54 fi; breadth 48 [i; breadth of isthmus 
12 /jt ; thickness 28 [i. 

Oeogr. Distribution. — Sweden. United States. 

The typical form of this species is not known to occur in 
the British Islands. 

Var. angustatum iioh. (PI. LVI, figs. 6, 7.) 

C. ob»oUtum (Hantzsch) Beinsoh yar. anguttaiwn West, Alg. W. Ireland, 

1892, p. 144, t. 24, f. 22. 
C. ohioletum var. angustatuin West forma galicientis Qutw. Nonn. Alg. 

Nov. 1896, p. 49, t. 7, f . 46. 

A variety with the sinus closed and linear, with the 
basal angles of the semicells rectangular and the lower 
part of the sides straight and parallel, and with the 
apex in the middle subtruncate. 

Length 42-5-43'5 /x.; breadth 34-37 /x.; breadth of 
isthmus 11-14 /jl. 

Ireland. — Carrantuohill, Kerry ! 

Geogr. Distribution. — Gralicia in Austria. 

The Desmid described as Coamarium obsoletum var. angus- 
tatum is much better referred to C. Smolandicum Lund. We 
have examined further specimens from Carrantuohill and find 
that the figure given in the ^ Alg. W. Ireland/ tab. 24, fig. 
22, is not a good one. The basal angles of the semicells are 
rectangular, and the mucro at each angle, although less pro- 
minent than in the type, projects laterally. The upper angles 
are also more rounded and the apex is more distinctly truncate. 
Thus, the specimen found by Gutwinski in Austria, which 
he named ' C. obsoletum var. angustatum forma galiciensis/ 
and about which he remarks : " a forma irlandica differt 
angulis basalibus alias protractis, angulis superioribus magis 
rotundatis vel oblique truncatis,^^ must also be referred to C. 
iSmolandicum var. angustatum. Gutwinski's measurements 
of his Austrian specimens (length 40-43 /i ; breadth 30'4-35 
fji ; breadth of isthmus 11-13 ju) agree almost exactly with the 
dimensions of the Irish forms. 
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3. Cosmaxium taxichondriforme Eichl. & Gutw. 
(PI. LVI, figs. 8-10.) 

Cotmarium taxichondriforme Eichl. & Gutw. Nonn. Spec. Alg. Nov. 
1894, p. 169, t. 4, f . 23 ; Nordst. Index Deem. 1896, p. 250. 

Cells rather small, as long as broad, circular-hexa- 
gonal, deeply constricted, sinus narrow and slightly 
open ; semicells pyraxnidate-semicircular, basal angles 
very faintly produced and slightly thickened, generally 
turned downwards. Side view of semicell subcircular, 
with flattened apices. Vertical view elliptic with pro- 
duced poles, ratio of axes 1 : 2. Cell-wall finely 
punctate. Chloroplasts axile, each with one pyrenoid. 

Zygospore unknown. 

Length 31-41 '5 /i; breadth 31-47 [i; breadth of 
isthmus 10-15 /jt; thickness 17-22 /jl. 

England. — Bowness, Westmoreland ! 

Geogr. Distributio7i. — Galicia in Austria. 

In outward appearance this species bears considerable re- 
semblance to Cosmarium taxichondrum Lund., but is easily 
distinguished by the entire absence of surface granules and 
by the presence of only one pyrenoid in the axile chloroplasts. 

It still more closely resembles a tropical species, C, nudum 
(Turn.) Gutw. (= C. taxichondrum var. nudum Turn.), from 
which it is distinguished by^he single pyrenoid in each semi- 
cell and by the attenuation of the poles of the vertical view. 
It should also be compared with C. crassangulatum Borge 
(' Sussw. Chlor. Archang.' 1894, p. 25, t. 2, f. 23). 

We have only observed this species from some small water- 
lily pools near Bowness in the English Lake District. 

4. Cosmarium circnlare Reinsch. 
(PI. LVI, figs. 11, 13, 14.) 

Cotmarium circnlare Beinscb, Spec. Gen. Alg. 1867, p. 118, t. 22, C. I, f. 1 
-4 ; Lund. Deem. Suec. 1871, p. 41 ; WoUe, Ppeehw. Alg. U.S. 1887, p. 
28, t. 67, f . 87 ; Hansg. Prodr. Algenfl. B5hm. 1888, p. 240 ; De Toni, 
SyU. Alg. 1889, p. 976; West, Mg. N. Yorks. 1889, p. 292; Alg. N. 
Wales, 1890, p. 288; Alg. W. Ireland, 1892, p. 144; Nordst Index 
Desm. 1896, p. 78. 

Didymidium (Cosmarium) circnlare Beinscb, Algenfl. Frank. 1867, p. 108, 
t. 10, f . 2. 

Ursinella drcnlaris Enntze, Bevis. gen. plant. 1891, p. 924. 
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Cells large, circular, about as long as broad, deeply 
constricted, sinus very narrow and linear, dilated at 
the extremity; semicells semicircular with rounded 
basal angles. Side view of semicell rounded-ovate or 
subcircular. Vertical view narrowly elliptic, ratio of 
axes 1 : 2*6. Cell-wall punctulate. Chloroplasts axile, 
each with two pyrenoids. 

Zygospore unknown. 

Length 54-95 /x.; breadth 54?-90 /i; breadth of 
isthmus 22-28 [i ; thickness 25-38 [i. 

England.— Mickle Fell, X. Yorks ! 

Wales. — Snowdon, Carnarvonshire ! 

Scotland. — Loch Ruthven, Inverness ; near Loch 
Mharc, in Athole, Perth {Boy ^- Bissett). 

Ireland. — Creggan Lough, Galway ! 

Geogr. Dishnbution. — Germany. Galicia in Austria. 
Hungary (var.). Sweden. S. Russia. India. E. 
Africa. United States. Brazil. 

C, circulare Reinsch difEers from (7. Ralfsii Breb. in the 
outward form of its cells and in its axile chloroplasts. The 
semicells of C. circulare are semicircular in outline and never 
exhibit the pyramidate character which is so conspicuous in 
C, Ralfsii, 

C. circulare is distinguished from C. Lundellii Delp. by its 
semicircular semicells and its elliptical vertical view. The 
vertical view of C. Ltindellii is drawn out at the poles and is 
sometimes almost rhomboid-elliptic, whereas that of C. cirai' 
lare is narrowly elliptic. There is also a thickening of the 
cell-wall in the centre of the semicells of C. Lundellii which is 
never present in C. circulare. 

Forma minor noh. (PI. LVI, fig. 12.) 

Cotmarium circulare Bacib. Nonn. Desm. Polon. 1885, p. 88, t. 11, f. 1. 

C. Radhorskianum De Toni, Syll. Alg. 1889, p. 975. 

VrsineiUa Racxborskiana Knntze, Bevis. gen. plant. 1891, p. 925. 

Length 33-35 /x.; breadth 35 fi ; breadth of isthmus 
12-14 /jt ; thickness 19 /jl. 
Ireland. — Creggan Lough, Galway ! 
Geogr. Dv<tributton. — Poland. 
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5. Cosmarium Lundellii Delp. 
(PL LVII, figs. 1, 2). 

Cosmarium Lundellii Delp. Desm. aubalp. 1877, p. 13, t. 7, f . 62-64 ; Wille, 
Norges Ferskv. Alg. 1880, 1, p. 33 j Sydamerik. Algfl. 1884, p. 47, t. 3, 
f. 89 ("forma ") ; De Toni, Syll. Alg. 1889, p. 956 ; Nordst. Index Desm. 
1896, p. 160; West & G. S. West, Freshw. Alg. Ceylon, 1902, p. 162. 

Ursinella Lundellii Kuntze, Eevis. gen. plant. 1891, p. 925. 

Cosmarium subcirculare Tvam. Freshw. Alg. E. India, 1893, p. 52, t. 8, f . 3 ; 
t.9,f.27,37. 

Cells large, subcircular, about as long as broad (or a 
little longer), deeply constricted, sinus linear with a 
dilated apex ; semicells subsemicircular or p jramidate- 
semicircular, basal angles broadlv rounded. Side view 
of semicell subcircular. Vertical view elliptic, ratio of 
axes 1 : 1*94, poles slightly drawn out. Cell-wall 
punctate, generally thickened in the centre of the 
semicells. Chloroplasts axile, with prominent ridges, 
and with two large pyrenoids. 

Zygospore unknown. 

Length 79-88 /x.; breadth 69-79 /i; breadth of isth- 
mus 30-41 /jt ; thickness 42-45 /u. 

England. — Mousehole Cave, Cornwall ! 

Geogr. Dishibution. — Germany. Galicia in Austria. 
Italy. Norway. Poland. Central China (forma). 
India. Central and E. Africa. Madagascar. Brazil. 
Ecuador. Argentina. 

This species is much more abundant in the tropics than in 
temperate climates, and quite a number of distinct varieties 
of it exist. It differs from C, Ralfsii Breb. in its somewhat 
smaller size, its less deep constriction and consequently 
broader isthmus, in the more rounded basal angles of the 
semicells, and in its axile chloroplasts. 

The breadth of the isthmus as compared with the breadth 
of the semicell is as 1 : 4*3 in C. Ralfsii, whereas in C Lundellii 
it is only 1 : 2*5. 

Var. eUipticum West. (PI. LVII, figs. 3, 4.) 

C. Lundellii var. eUipticum West, New Brit. Freshw. Alg. 1894, p. 5, 1. 1, 
f. 11. 

Cells smaller than in the type, about 1^ times longer 
than broad, with a narrower isthmus. 
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Length 68-73 /x. ; breadth 53-55 /x. ; breadth of isth- 
mus 16-21 /jt; thickness 26-29 /jl. 

Wales. — Snowdon, Carnarvonshire (at 3,000 ft.) ! 
Scotland. — Ben Laoigh, Perthshire ! 

Compared with its breadth this variety is proportionately 
^ longer than any of the other varieties of C. Lundellii, 

Var. corruptiun (Turn.) West & G. S. West. (PI. 
LVII, figs. 5, G.) 

9 Cosmarium corruptum Turn. Preshw. Alg. E. India, 1893, p. 51, t. 8, f. 2. 

C. subcircvlare Turn. var. rugosum Turn. 1. c. p. 62, t. 8, f . 7. 
C. rotundum Turn. I.e. p. 58, t. 8, f . 48. 

C. Lundellii Delp. var. corruptum (Turn.) Weat & G-. S. West, Freshw. 
Alg. Ceylon, 1902, p. 162. 

^Cells smaller, sinus often somewhat open towards 
the exterior; cell- wall with variable scrobicnlations of 
small size, generally larger and more distinct near the 
margin ; apex of semicells slightly subtrimcate. 

Length 51-63 /jt; breadth 48*5-61 /jl; breadth of 
p isthmus 23-28*5 /jl. 

England. — Bowness, Westmoreland ! 

Geogr. IHstribiition. — Galicia in Austria. India. 
Ceylon. 

This variety only differs from typical C. Lundellii in its 
somewhat smaller size and in the greater distinctness of the 
scrobicnlations near the margins of the semicells. The sinus 
is generally closed in its median part, although dilated at its 
extremity and opening considerably towards the exterior. 
'JTie plants named by Turner Cosmarium corruptum, C suh- 
* circulare var. rugosum, and C rotundum, are most certainly 

forms of one species, and we have thought it best to place 
them as a variety of C, Lundellii under the name ^^cor- 
ruptum,'' 
*yv| / G, Lundellii var. corruptum should be compared with C. 

, v^ ^galeritum Nordst., from which it can be distinguished by its 
Q wider and more depressed semicells, with less truncate apices, 

and by its much broader isthmus. 

6. Cosmarium pachydermum Lund. 
(PI. LVII, fig. 7.) 

Cosmarium pachydermum Lund. Desm. Suec. 1871, p. 39, t. 2, f. 15; 
Kirchn. Alg. Schles. 1878, p. 149; WoUe, Desm. U.S. 1884, p. 70, t. 15, 
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f . 2-4 ; Cooke, Brit. Beam. 1886, p. 85, t. 87, f. 1 ; Hansg. Prodr. Algenfl. 

Bohm. 1888, p. 198; De Toni, Syll. Alg. 1889, p. 970; West, Alg. W. 

Ireland, 1892, p. 144; Alg. Eng. Lake Distr. 1892, p. 724; Boy k Bias. 

Scott. Deem. 1894, p. 170 ; Nordst. Index Deem. 1896, p. 193; West & 

G. S. West, Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, p. 69. 
0. pachydermum a. typicum Klebs, Desm. Ostpreuss. 1879, p. 34, t. 8, f . 36. 
Ursinella pachydemia Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells large, broadly elliptic, about 1^ times as long 
as broad, deeply constricted, sinus narrowly linear 
with a dilated apex; semicells widely semi-elliptic, 
apices broad, basal angles broadly rounded, lower part 
of sides at first somewhat straight. Side view of 
semicell subcircular. Vertical view elliptic, ratio of 
axes about 1 : 1*5. Cell-wall thick and densely punc- 
tate. Chloroplasts axile, each with two pyrenoids. 

Zygospore unknown. 

Length 78-117 [i; breadth 60-87 [i; breadth of 
isthmus 30-40 [i; thickness 50-59 /x; thickness of 
cell- wall 2*5-3 /i. 

England. — Foot of Brant Fell, Westmoreland! 
]VIalham Tarn and Penyghent, W. Yorks! Pilmoor 
near Thirsk, N. Yorks ! Mitcham Common and near 
Chapel Wood, Surrey! Millford Lake, Hants (Boif). 
Near Bovey Tracey, Devon (Bennett). Tremethick 
Moor, Cornwall ! 

Scotland. — Sutherland, Ross, Aberdeen, Kincardine, 
Stirling, Argyll (in Mull) (Roy Sf Bissett). 

Ireland. — Lough Aunierin, Galway! Dublin and 
Wicklow (Archer). Clough, Antrim ! 

Geogr. Dlfitribiition. — France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Sweden. 
Denmark. Bornholm. Finland. N. and S. Russia. 
Faeroes. Japan. Sumatra. Java. New Zealand. 
Australia. Azores. United States. Brazil. Argen- 
tina. Patagonia. 

C. pachydenmim is rendily distinguished from C. Lundellii 
bv its inflated semicells and its thick cell-wall. The vertical 
view is also more elliptic. 

Var. iBthiopicum nob. (PI. LVII, figs. 8, 9.) 

C. Lundellii var. tethiopicum West & G. S. West, Welw. Afric Preshw. 
Alg. 1897, p. 82 ; Scott. Freshw. Plankton, 1, 1903, p. 526, 641. 
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Cell- wall much thinner than in the type, finely scro- 
biculate and minutely punctate between the scrobicu- 
lations. 

Length 69-7IO7 /x.; breadth 61-80 fi; breadth of 
isthmus 28-33 [i ; thickness 40-44 fi. 

Scotland. — Plankton of Loch Shin, Sutherland ! 

Geogr. Distribution. — ^W. Africa. 

This variety was at first erroneously referred to C LundelUi, 
but the form of the semicells both in the front and vertical 
view shows clearly that it is a thin- walled variety of C.pachy- 
dermum. 

Careful examination of the cell-wall of this variety reveals 
a large number of minute punctulations scattered between the 
larger ones. 

7. Cosmarium Balfsii Br^b. 
(PL LVII, fig. 10; PI. LVIII, figs. 1, 2.) 

Cosmarium Ralfsii Breb. in Ralfs' Brit. Desm. 1848, p. 93, t. 15, f . 3 ; 
Arch, in Pritch. Infus. 1861, p. 781 ; Rabenh. Flor. Europ. Alg. 1868, 
III, p. 161 ; Lund. Deem. Suec. 1871, p. 52 ; Nordst. Norges Desm. 
1873, p. 25 ; WoUe, Desm. U.S. 1884, p. 69, t. 16, f. 1 ; Cooke, Brit. 
Desm. 1886, p. 85, t. 36, f . 12 ; Hansg. Prodr. Algenfl. Bdhm. 1888, 
p. 193; West, Alg. N. Wales, 1890, p. 288; Ale. W. Ireland, 1892, 
p. 163; Alg. Eng. Lake Distr. 1892, p. 729; Roy & Biss. Scott. Desm. 
1894, p. 173 ; Nordst. Index Desm. 1896, p. 220 ; West & G. S. West, 
Alg. S. England, 1897, p. 485; Alga-fl. Yorks. 1900, p. 68; Alg. N. 
Ireland, 1902, p. 33. 

Didymidiwn {Cosmarivm) RaZfsii Eeinsch, Algenfl. Frank. 1867, p. 108. 

Cosmarium Balfsii a. typicum Klebs, Desm. Ostpreuss. 1879, p. 33, t. 3, 
f . 33-35, 37 ; Racib. Nonn. Desm. Polon. 1885, p. 70. 
• Cosmaridiwn Balfsii Hansg. Prodr. Algenfl. B5hm. 1888, p. 246. 

Pleurotteniopsis {Covmaridium) Balfsii (Br6b.) De Toni, Syll. Alg. 1889, 
p. 911. 

Cells large, subcircular, a little longer than broad, 
very deeply constricted, sinus narrowly linear with a 
dilated apex ; semicells subpyramidate-semicircular, 
basal angles rounded, sides slightly convex, apex 
broadly rounded or truncately rounded. Side view of 
semicell subcircular. Vertical view rhomboid-elliptic, 
ratio of axes about 1 : 1*9. Cell- wall finely punctate 
or even scrobiculate, sometimes almost smooth. Chloro- 
plasts parietal, consisting of several irregular bands 
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running from base to apex of each semicell, each band 
with several rather small pjrenoids. 

Zygospore unknown. 

Length 1 12-1 20 /x; breadth 95-104 /x.; breadth of 
isthmus 21-25 /jt; thickness 50 /jt. 

England. — Cumberland! Westmoreland! (Bissett), 
W. and N. Yorks! Lancashire! Norfolk (Cooke). 
Warwick (Wills). Surrey! Sussex (Balfs). Kent 
(Rolfs). Hants! (Balfs). Devon! (Bennett). 

Wales. — General in Carnarvonshire (up to 2,700ft. 
on Glyder Fawr) ! Dolgelly and Ffestiniog, Merioneth ! 
Llyn Coron, Anglesey ! 

Scotland. — Sutherland ! , Eoss, Inverness ! , Aber- 
deen, Kincardine, Forfar, Perth ! , Argyll, Arran (Boy 
Sf Bissett). Outer Hebrides ! Orkneys ! 

Ireland. — ^Widely distributed in Donegal, Galway, 
and Kerry ! Mayo ! Dublin and Wicklow (Archer). 

Geogr. Distribution. — France. Belgium. Germany. 
Galicia in Austria. Hungary. Norway. Sweden. N. 
Russia. Poland. Azores (var.). United States. 

This characteristic species is widely distributed in the 
upland districts of the British Islands, and often occurs in 
abundance among submerged Sphagnum. It is frequently 
associated with Cosmarium Cucurbita, Euaatrum insigne, 
Micrasterias oscitans var. mucronata, M, truncata, Gymnozyga 
moniliformis, Tetmemorus granulatus, and Nefrium Digitus. 

It is characterized by its pyramidate-semicircular semicells 
with a rounded apex, by its deep constriction, and by the 
parietal chloroplasts. The cell-wall is generally finely punc- 
tate, but may be delicately scrobiculate, and old individuals 
often become quite asperulate on the exterior. 

Wolle gives a minimum length of 70 /x and a minimum 
breadth of 60 /u for his American specimens, but we have not 
seen any British forms so small as this. 

Var. montanum Racib. (PI. LVIII, fig. 3.) 

Cosmarium Ralf$i\ var. rnxmianwrn, Bacib. Nonn. Desm. Polon. 1885, p. 70, 

1. 10, f . 4 ; West, Alg. W. Ireland, 1892, p. 163. 
Pleurotamiopsis Ralfsii var. montana (Kacib.) De Toni, Syll. Alg. 1889, 

p. 911. 

Cells with the sinus opening outwards, basal angles 
of semicells less rounded and slightly produced. 
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Length 87-128 /i; breadth 76-101 /i: breadth of 
isthmus 20-23 fi. 

Ireland. — Carrantuohill, Kerry ! 

Geogr. Distribution. — Galicia in Austria. Poland. 

8. Cosmarium perforatum Lund. 
(PI. LVIII, figs. 4, 5.) 

CoBmarium perforatum Lund. Desm. Suec. 1871, p. 40, t. 2, f. 16; WoUe, 
Freshw. Alg. U.S. 1887, p. 28, t. 57, f. 32; De Toni, SyU. Alg. 1889, 
p. 977; West, Alg. W. Lreland, 1892, p. 144; Alg. Eng. Lake Distr. 
1892, p. 724: Latkem. Desm. Attersees, 1893, p. 666; Boy & Bias. 
Scott. Desm. 1894, p. 171; Nordst. Index Desm. 1896, p. 199; West & 
G. S. West, Alg. N. Ireland, 1902, p. 33. 

Ursinella perforata Euntze, Revis. gen. plant. 1891, p. 926. 

Cosmarium perforatum a. typieum Gutw. Flor. Glon. Okolio Lwowa, 1891, 
p. 48. 

Cells of medium size, angular-subcircular, a little 
longer than broad, moderately constricted, sinus some- 
what open, widening outwards from an acute apex ; 
semicells subpyramidate-semicircular, basal angles 
rounded-truncate, sides almost straight for a short 
distance, then converging to the subtruncate or sub- 
retuse apex. Side view of semicell subcircular, broad 
at the base and slightly retuse at the apex. Vertical 
view elliptic with pointed poles, ratio of axes about 
1 : 1"56. Cell- wall rather thick, punqtate, with a sub- 
triangular area in the centre of the semicells near the 
isthmus furnished with about 20 small scrobiculations. 
Chloroplasts axile, each with two pyrenoids. 

Zygospore imknown. 

Length 60-75 /x ; breadth 57-63 /i ; breadth of 
isthmus 26-36 [i : thickness 38-40 /x. 

England.— Bowness, Westmoreland ! 

Scotland. — Loch Ruthven, Inverness ; Dalbagie and 
Loch Ullachie near Ballater, near Castleton, and Birse- 
more, Aberdeen {Boy Sf Bissett). Dumfries ! 

Ireland. — Loughs Akibbon, Gartan, and Sproule, 
Donegal! Ballynahinch, Lough Derryclare, Lakes E. 
of Lough Bofin, and small lakes Clifden to Round- 
stone, Galway ! 
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Geogr. Distribution. — France. Germany. Austria 
and Galicia. Norway. Sweden. Bomholm. N. and 
S. Russia. Faeroes. Greenland. United States. 

The species is well characterized by the outward form of 
the semicells, the open sinus and broad isthmus, as well as by 
the large, scattered scrobiculations in the centre of the semi- 
cells. 

9. Cosmarium ocellatum Eichler & Gutw. 
(PI. LVIII, fig. 6.) 

Cofmarium ocellatum EichL & Gutw. Nonn. Spec. Alg. Nov., 1894, p. 164, 
t. 4, f. 7. 

Cells small, l^-lj times as long as broad, deeply 
constricted, sinus linear and dilated towards the apex ; 
semicells subsemicircular-pyramidate, basal angles and 
apex rounded. Side view of semicell subcircular. 
Vertical view elliptic, ratio of axes about 1 : 2*25. 
Cell-wall smooth or very finely punctate, with a large 
scrobiculation in the centre of the semicells. Chloro- 
plasts axile, each with one pyrenoid. 

Zygospcfre unknown. 

Length 20-30 /li; breadth 17-23 /x; breadth of 
isthmus 4-6 [i ; thickness 9-14 [i. 

Geogr. Distributioii. — Galicia in Austria. 

The typical form of this species has not yet been observed 
in the British Islands. 

Var. incrassatum West & G. S. West. (PI. LVIII, 

fig. 7.). 

C ocellatum var. incrassatum West & G. S. West, Alg. S. England, 1897, 
p. 485, t. 6, f . 12. 

A variety with the sinus always open ; semicells with 
subtruncate apices. Cell-waU in the centre of the 
semicells with a thickened area of a yellowish colour, 
containing a small central scrobiculation surrounded 
by 2-5 smaller ones. Vertical view elliptic, with a 
shght, flattened protuberance at the middle on each 
side. 



Digitized by 



Google 



COSMARIUM. 145 

Length 28-30 /ll; breadth 24-26 /i; breadth of 
isthmus 5*5-6'5/jl; thickness 14-5-15 /jl. 

England. — Thursley Common, Surrey I New Forest, 
Hants! 

This variety was abundant among Utricularia minor in both 
the above-mentioned localities. 



10. Cosmaxium cyclicum Lund. 
(PI. LVIII, figs. 8, 9.) 

ComMvitm cyclicim Lund. Deem. Suec. 1871, p. 85, t. 3, f . 6 ; Cooke, Brit. 
Deem. 1886, p. 116, t. 40, f. IJ ; Hanag. Prodr. Algenfl. B5hm. 1888, 
p. 196 ; De Toni, SyU. Alg. 1889, p. 983 ; West, Alg. N. Yorks. 1889, 
p. 293 ; Akr. N. Wales, 1890, p. 290 ; Alg. Eng. Lake Distr. 1892, p. 728 ; 
Nordst. Index Desm. 1896, p. 94; West & G. S. West, Alga-fl. Yorks. 
1900, p. 69. 

C. Tumeriawwm Mask. Further Notes N. ZeaL Desm. 1889, p. 18, t. 3, 
f. 28. 

Urnndla cydica Ktmtze, Bevis. gen. plant. 1891, p. 924. 

Cells of medium size, circular or transversely circular- 
elliptic, about as long as broad, deeply constricted, 
sinus very narrow with a dilated apex ; semicells semi- 
circular, angles slightly rounded or obliquely truncate, 
margin regularly crenate with about 12 crenae, and 
with two or three parallel rows of small undulations 
within the margin. Side view of semicell obcuneate, 
apex rounded-truncate. Vertical view narrowly fusi- 
form-elliptic, undulate towards the poles, ratio of axes 
about 1 : 2*2. Cell-wall smooth. Chloroplasts axile, 
each with two pvrenoids. 

Zygospore unknown. 

Length 49-52 /x.; breadth 52-58 /x.; breadth of 
isthmus 17-27'5/jl; thickness 25-26 /jl. 

England. — Borrowdale, Cumberland ! Near Bow- 
ness (Bissett), and Helvellyn ! , Westmoreland I Mickle 
Fell, N. Yorks ! 

Wales. — Capel Curig {CooJce Sf Wills), Snowdon!, 
Llyn Idwal !, Y Foel Fras !, and Llyn-an-afon !, Car- 
narvonshire. 

Ireland. — Dublin and Wicklow (Archer). 

Oeogr. Distribution. — France. Grermany. Austria 

VOL. II. 10 
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and Bohemia (var.). Italy. Norway. Sweden. 
Greenland. Spitzbergen. Nova Zembla. United 

States. 

C cyclicum Lund, differs from C undulatum Corda in its 
more depressed semicells with less rounded basal angles, and 
in the possession of two pyrenoids in each chloroplast. 

Var. arcticum Nordst. (PI. LVIII, fig. 10.) 

C. cyclicum Lund, subsp. arcticum Nordst. Desm. Speteb. 1872, p. 81, t. 6, 
f. 13 ; Desm. Ital. 1876, p. 37 ; Boldt, Desm. Gr6nl. 1888, p. 22 ; DeToni, 
SyU. Alg. 1«89, p. 983; Hoy & Biss. Scott. Desm. 1894, p. 44; BOrg. 
Freshw. Alg. Ostgr5nL 1894, p. 15. 

C cyclicum Lund. var. maculatum Schmidle, Weit. Beitr. Algenfl. Bheineb. 
u. Schwarzwald. 1895, p. 76, t. 1, f. 7. 

Cells subcircular, inclined to be somewhat sexangu- 
lar ; semicells with the crensB of the margin and within 
the margin bigranulate (as if emarginate), those towards 
the base imigranulate, apex 4-crenate and without 
granules. 

Length 57*5-75 jll; breadth 65-75 jll; breadth of 
isthmus 22-28 [i ; thickness 33-37 [i. 

Scotland. — Aberdeen, Kincardine, Forfar, and Ken- 
frew {Boy ^ Bissett). 

Geogr, Distribution. — Gralicia and Bohemia in Austria. 
Italy. Norway. Bomholm. Poland. Faeroes. 
Greenland. Spitzbergen. Nova Zembla. 

The figure of this variety given by Roy and Bissett is not 
like that of Nordstedt^s, but it suggests var. arcticum in the 
minute binate granules. We give a copy of Roy & Bissett's 
figure (PL LVIII, fig. 11), and we think it stands near to var. 
Nordstedtianum, as the granules are not evident at the margin. 

The form described by Schmidle as " var. mciculatum " is 
intermediate in character between the figure given by Nord- 
stedt and that given by Roy & Bissett. 

Var. Nordstedtianum (Reinsch) nob. (PI. LVIII, 

fig. 12.) 

Coamarium Nordstedtianum Beinsch, Contrib. Alg. et FmiflHi, 1876, p. 89, 

t. 10, f. 11. 
C. cyclicum Lund. yar. angulatum West, Alg. N. Yorks. 1889, p. 293, 

t. 291, f. 2; Alg. Eng. Lake Diatr. 1892, p. 728 j West & G. S. West, 

Alga-fl. Yorks. 1900, p. 69. 
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Ursinella Nordatedtiana Kuntze^ Bevis. gen. plant. 1891, p. 925. 
C. cyclicvm Lund. var. truncatum Borge, Sftssw. Chlor. Archang. 1894, 
p. 21 ; [vide West in Journ. Bot. 1895, p. 67.] 

Cells distinctly hexagonal, usually a little broader 
than long ; apices truncate or subtruncate, less crenate 
than the lateral margins. 

Length 48-50 [i ; breadth 54-66 ft ; breadth of isth- 
mus 19-21 fi ; thickness 20-23 jll. 

England. — ^Borrowdale, Cumberland ! Penyghent, 
W. Yorks! Mickle Fell, N. Yorks! Wimbledon 
Common, Surrey. 

Ireland. — Fintown, Donegal ! 

Geogr. Distribution. — Galicia in Austria. N. Russia. 

We have observed this variety in greater abundance than 
typical C, cyclicum. It is well characterized by its hexagonal 
cells with truncate apices. 

11. Cosmarium fontigeiiiim Nordst. 
(PI. LIX, figs. 16, 17.) 

Cosmarium fontigenum Nordst. in Wittr. & Nordst. Alg. Ezsic. 1878, 
no. 171 J and in fasc. 21 (1889), p. 43 cum fig. xylogr. ; De Toni, SyU. 
Alg. 1889, p. 1010 ; Roy & Biss. Scott. Desm. 1894, p. 101 j West & G. S. 
West, Alg. S. England, 1897, p. 486. 

Ursinella fontigena Kuntze, Bevis. gen. plant. 1891, p. 924. 

Cells small, about as long as broad, deeply con- 
stricted, sinus very narrow with a slightly dilated 
extremity; semicells broadly subpyramidate, apex 
broadly truncate, basal angles rounded, sides slightly 
convex or almost straight, upper part of lateral margins 
slightly crenate. Side view of semicell subcircular. 
Vertical view narrowly elliptic, with a small protuber- 
ance at the middle on each side. Cell-wall finely 
punctate. Chloroplasts axile, each with one pyrenoid. 

Zygospore unknown. 

Length 20-26 [i ; breadth 20-25 jll ; breadth of isth- 
mus 6-8 jLt; thickness 11-13 ft; breadth of apices 
about 8-11 jLL. 

England. — Puttenham Common, Surrey I 

Scotland. — Ross ; Skye and near Brin, Inverness ; 
Aberdeen; Kincardine; Perth {Boy ^ Bissett). 
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Ireland. — Dublin and Wicklow (Archer). 
Geogr. Distribution. — G-ermany (forma). Norway. 
Sweden. Bomholm. 

Gutwinski has described a Desmid from Galicia which he 
named C. pseudofontigenum {vide Gutw. ' Wahr. d. Prioritat/ 
1890, p. 67; 'Flor. Glon. Okolic Lwowa/ 1891, p. 40, t. i, 
f. 11), but we do not see how it can be specifically separated 
from C. fontigemmi Nordst. as it only differs in the reduction 
of the small central protuberance. In dimensions and in all 
other characters it agrees well with C fontigenum and there- 
fore it can only be considered as a form of it. 

12. Cosmarium undulatum Corda. 
(PI. LIX, figs. 1-3, 5.) 

Coimarivm undulatum Corda in Aim, de Carlsbad, 1839, p. 243, t. 5, f. 26; 

Ealfs, Brit. Desm. 1848, p. 97, t. 15, f . 8 ; Arch, in Pritoh. Infus. 1861, 

p. 732, t. 2, f . 33, 34 ; Eabenh. Flor. Europ. Alg. HI, 1868, p. 165 ; 

Lund. Desm. Suec. 1871, p. 35; Eirchn. Alg. Schles. 1878, p. 149; 

WoUe, Desm. U. S. 1884, p. 67, 1. 16, f . 20, 21 ; Cooke, Brit. Desm. 1886, 

p. 97, t. 37, f. 16; Hansg. Prodr. Algenfl. Bdhm. 1888, p. 196; West, 

Alg. N. Wales, 1890, p. 289; Alg. W. Ireland, 1892, p. 151 ; Alg. Eng. 

Lake Distr. 1892, p. 726 ; Roy & Biss. Soott. Desm. 1894, p. 177 ; 

Nordst. Index Desm. 1896, p. 266 ; West & G. S. West, Alg. S. England, 

1897, p. 488 ; Alga-fl. Yorks. 1900, p. 73. 
Didymidivmi (Cosmarium) undulatum Beinsch, Algenfl. Frank. 1867, 

p. 117 (in part). 
Euattrum (Cosmarium) undulatum G^ay, Monogr. loc. Conj. 1884, p. 60. 
Ursinella unduZata Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cells rather small, quadrate-elliptic, about 1^1^ 
times as long as broad, deeply constricted, sinus narrow 
with a dilated extremity ; semicells widening upwards 
near the base, then subsemicircular, margins with 10 
to 12 equal undulations. Side view of semicell sub- 
circular. Vertical view elliptic, ratio of axes 1 : 1'33. 
Cell-wall smooth. Chloroplasts axile, each with one 
pyrenoid. 

Zygospore unknown. 

Length 54-64 j^, ; breadth 39-52 jll ; breadth of isth- 
mus 12-5-17 ft : thickness 27*5-30 ft. 

England. — ^Westmoreland I (Balfs). W., N., and E. 
Yorks 1 Cheshire (Boy). Warwick {WiUs). Glou- 
cester (i2aZ/s). Surrey! Sussex (i2a//s). Cornwall! 
(Marquand). 
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Wales. — Bethesda !, Glyder Fawr and Pen-y-gwryd 
(Boy) J Capel Curig ! (Goolce ^ W^li)^ Carnarvonshire. 
Dolgelly, Merioneth {Balfs). Llyn Coron, Anglesey ! 

Scotland. — Ross, Inverness !, Banff, Aberdeen, Kin- 
cardine, Forfar, Perth !, Argyll {Boy Sf Bissett). 

Ireland. — Mayo ! Galway ! Kerry ! Dublin and 
Wicklow {Archer), 

Geogr. DistribtUion. — France. Germany. Austria 
and Galicia. Bohemia. Hungary. Italy. Norway. 
Sweden. Denmark. Bomholm. Finland (var.). 
Lapland. S. Russia. Greenland. Spitzbergen. Afghan- 
istan. Sumatra (var.). Abyssinia. New Zealand. 
United States. 

This species is widely distributed but by no means common. 
We figure a small form of it (PI. LIX, fig. 4) which might 
almost stand as " forma minor " ; length 34 ju ; breadth 27'5 /u ; 
breadth of isthmus 11 ju. Gutwinski has described a "forma 
minima*' from Galicia with the following dimensions: — 
length 17-22 ju ; breadth 16-17 ju : breadth of isthmus 5 ju. 

Var. minutum Wittr. (PI. LIX, figs. 6, 7.) 

C. undulatwn Corda var. minutum Wittr. Skandinav. Desm. 1869^ p. 11, 

t. i, f. 3 : Gotl. 5L sdtv. Alg. 1872, p. 59 ; De Toni, SyU. Alg. 1889, 

p. 973 ; Roy & Bias. Scott. Desm. 1894, p. 177. 
C. crenatum Balls var. alpinum Bacib. Nonn. Desm. Polon. 1885, p. 76, 

1. 11, f. 11. 
C. alpinum (Eadb.) De Toni, Syll. Alg. 1889, p. 942 ; Schmidle in Hed- 

wigia, 1894, p. 89. 
Ursinella aljpina Euntze, Bevis. gen. plant. 1891, p. 924. 

Cells smaller, about 1^ times longer than broad; 
semicells subsemicircular, basal angles rounded, margin 
undulate, with 12-14 undulations. 

Length 21-28 ft; breadth 18-21 ft; breadth of isth- 
mus 8*5-10 ft; thickness 12-13 ft. 

England. — Strensall Common, N. Yorks! {Turner). 
Leicestershire {Boy). 

Scotland. — " Not so common as the type " {Boy ^ 
Bissett). 

Ieeland. — Foxf ord, Mayo ! lar Connaught, Galway ! 

Geogr. Distributio7i. — Germany. Sweden. Poland. 
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C crenatum Ralfs var. alpinum Racib. is unquestionably 
^ /i^ the same Desmid as C, undulatum Corda var. minutum Wittr., 
i!(r . .Y ^^d should without doubt be regarded as a variety of C. 

W undulaUim. It differs from the typical form of that species 

I in the shape of the semicells and in the more numerous 



«.5 



in the shape of the semicells and in the more numerous 
undulations. 

Var. crenulatum (Nag.) Wittr. (PI. LIX, 
figs. 11, 12.) 

P Euastrum crenulatum Ehrenb. 1839. 

E, (Cosmarium) crenulatum N&^. Gatt. einz. Alg. 1849, p. 120, t. 7a, f . 7. 

Cosmarium crenulatum Br^b. Liste Desm. 1856, p. 131 ; Schmidle, Beitr. 

Algenfl. Schwarzwald. u. Bheineb. 1893, p. 96, t. 4, f . 9 ; Beitr. alp. 

Alg. 1895, p 388. ^ 

C. bioculatum Br6b. b. crenulatum Babenh. Flor. Eur. Alg. Ill, 1868, 

p. 163 ; De Toni, Syll. Alg. 1889, p. 938. 
C. undulatum Corda var. crenulatum (Ehrenb.) Wittr. Skandinav. Desm. 

1869, p. 11 ; Nordat. Desm. Brasil, 1870, p. 210 ; Wittr. Gotl. ftl. sctv. 

Alg. 1872, p. 59 ; Heimerl, Desm. alp. 1891, p. 699. 
C Meneghinii Br6b. forma crenvZata Bichter in Wittr. & Nordst. Alg. 

Exsic. 1883, no. 566 ; Hansg. Prodr. Algenfl. Bohm. 1888, p. 195; Hoff 

in Nordst. Bomh. Desm. 1888, p. 197. 

Cells smaller, about 1^ times longer than broad; 
semicells quadrate-semicircular, with about 8 undula- 
tions including the basal angles. 

Length 29-30 ft; breadth 22-5-23/Lt; breadth of 
isthmus 7-8*5 ft; thickness 13 ft. 

Scotland. — Craig-an-Lochan, Perth 1 

Geogr. Distribution. — Germany. Bohemia. Switzer- 
land. Sweden. Bomholm. Spitzbergen. India. 
Brazil. 

This variety is distinguished from other forms of C. undu- 
latum by the fewer number of undulations on each semicell. 
In general aspect it closely resembles C. impressulum Elfv., 
a species with which it should be carefully compared. 

C, Meneghinii Breb. forma tricrenata Turn. (* Freshw. Alg. 
E. India/ 1893, p. 71, t. 8, f. 25) is stated by the author to 
be identical with Euaatrum crenulatum Nag., but his figure is 
much nearer a form of C. impressulum ELfv. 

Var. WoUei West. (PI. LIX, figs. 8-10.) 

C. undulatum Corda var. crenulatum Wolle, Desm. U. S. 1884, p. 67, 1. 16, 

f . 10, 19 1 Roy & Biss. Scott. Desm. 1894, p. 177. 
C. undulatum Corda var. Wollei West. Alg. W. Ireland, 1892, p. 151. 
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Cells smaller, broadly elliptic, about 1^ times as 
long as broad ; semicells subsemicircular, with 13 or 
14 crenations in the margin. 

Zygospore globose, furnished with long spines (or 
processes) with tridentate apices. 

Length 32-43 ft; breadth 27-36 fi; breadth of isth- 
mus 10-13*5 jLt; diam. zygosp. without spines 34 jll, 
with spines 44-45 fi. 

England. — Near Bristol, Gloucestershire {Ralfs), 

Ireland. — Near Oughterard, Gal way! 

Geogr. Distnbution. — United States. 

This variety is distinguished from all the other forms of 
C undulatum by the crenatimi of the margin, which is of 
precisely the same nature as that of Cosmarium specios^im 
Lund. The semicells are not incHned to be subquadrate as 
in var. minutum and var. crenulatum. 

The zygospore of C, undulatum figured by Ralfs in his 
' British Desmids/ t. 15, f. 8, most certainly belongs to this 
variety. The empty semicells which he figures round the 
zygospore are crenate. 

13. Cosmarium subundulatum Wille. 
(PI. LIX, figs. 13-15.) 

Cosmarivm undulatum (Corda) Balfs var. tvmidum Jaoobs. Desm. Danem. 

1876, p. 197, t. 8, f . 18 ; Borge, Chlor. Norska Finmark. 1892, p. 10, 

t. 1, f . 8. 
Coamarium stibundulatum Wille, Norges Ferskv. Alg. 1880, 1, p. 27, t. 1, 

f. 9 ; Boldt, Desm. GrOnL 1880, p. 17 ; De Toni, Syll. Alg. 1889, p. 1051.; 

Roy & Bias. Scott. Desm. 1894, p. 175 ; West & G. S. West, Alga-fl. 

Yorks. 1900, p. 81. 
UrnneUla iubundulaia Kuntze, Bevis. gen. plant. 1891, p. 925. 
Cotmariwn Nuttallii West, Alg. W. Ireland, 1892, p. 151, t. 21, f . 5. 
C. undulatum Corda var. suhundulatum Borg. Freshw. Alg. OstgrOnl. 1894, 

p. 17, 1. 1, f. 8 i Schmidle, Alg. aus Sumatra, 1895, p. 303, t. 4, f . 9. 

Cells of moderate size, 1^ times longer than broad, 
elliptic, deeply constricted, sinus very narrow, dilated 
at the apex; semicells semi-elliptic, basal angles 
rounded, apex commonly a little flattened, margins 
with about 12 undulations, and with two series of 
undulations within the margin corresponding to the 
peripheral ones. Side view of semicell ovate, apex 
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5-undulate. Vertical view elliptic, ratio of axes about 
1 : 1*5, with a broad tumour at the middle on each side, 
poles 5-undulate. Cell-wall very delicately punctate, 
and often furnished with a few minute scrobiculations 
more or less regularly disposed near the margin of the 
semicells. Chloroplasts axile, each with two pyrenoids. 

Zygospore unknown. 

Length 45-60 /i; breadth 32-39 /u; breadth of 
isthmus 15-16 /i ; thickness 23-27 /n. 

England. — Angle Tarn,, Cumberland ! Blea Tarn, 
Westmoreland ! Pilmoor, N. Yorks ! 

Wales. — Llyn Idwal, Llyn-y-cwm-ffynon, and Capel 
Curig, Carnarvonshire ! 

Scotland. — Near StrathpefPer, Ross; Brin, Inver- 
ness ; Upper Powlair and Slewdrum, Aberdeen ; near 
Kingshouse, Argyll (Roy ^ Bissett). Rhiconich, 
Sutherland 1 

Ireland. — Near Foxford, Mayo ! Ballynahinch, 
Lough Athry, Clifden, and near Oughterard, G-alway ! 
Adrigole and Castletown, Kerry ! 

Geogr. Distribution. — Norway. Greenland. 

This species differs from C. UTidulatumin its proportionately 
longer cells, in the semi-elliptic shape of the semicells, and in 
the presence of the large protuberance in the centre of the 
semicells. There are usually a few minute scrobiculations 
near the margin of the semicells, more or less regularly 
arranged, but rather variable in different individuals and 
somewhat difficult of observation. 

14. Cosmarium Cucumis (Corda) Ralfs. 
(PI. LIX, figs. 18-20.) 

? ? CoBmarium Cucwms Corda in Aim, de Carlsbad, 1885, p. 206, t. 2, f . 27. 
Cosmarium CucumU Balfs' Brit. Desm. 1848, p. 93, t. 15, f . 2 ; Arch, in 

Pritch. Infua. 1861 ; Rabenh. Flor. Europ. Alg. 1868, III, p. 161 ; 

Nordst.Desm. Spetsb. 1872, p. 36; Kirchn. Alg. Schles. 1878, p. 146; 

WoUe, Desm. U.S. 1884, p. 58, t. 15, f. 6-9 ; Nordst. Desm. Grttnland, 

1885, p. 9 [forma major] ; Cooke, Brit. Desm. 1886, p. 84, t. 36, f. 11 ; 

Nordst. Bomh. Desm. 1888. p. 202 ; West, Alg. N. Wales, 1890, p. 288 ; 

Alg. W. Ireland, 1892, p. 163 ; Alg. Eng. Lake Distr. 1892, p. 729 ; Roy 

& Biss. Scott. Desm. 1894, p. 44; Nordst. Index Desm. 1896, p. 91; 

West & G. S. West, Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, 

p. 69; Alg. N. Ireland, 1902, p. 83. 
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Euastrum (Cosmarium) Cucwmis Nag. Oatt. einz. Alg. 1849, p. 114. 
Didymidium (Cosmarium) Cucumis Beinsch, Algenfl. Frank. 1867, p. 108. 
Coamarium Cucumis a. typicum Elebs, Desm. Ostpreuss, 1879, p. 80, t. 8, 

f. 11, 12, 15. 
Cosmaridiwn Cucumis Gay, Monogr. loc. Conj. 1884, p. 78, t. 2, f. 19; 

Hansg. Prodr. Algenfl. B5hin. 1888, p. 190. 
CoBmarium Cucumis 2. anglica Bacib. Nonn. Desm. Polon. 1885, p. 70. 
Pleurotaniopsis Cucumis Lagerh. Algol. Bidr. 1887, p. 197. 

Cells large, l^lf times as long as broad, deeply 
constricted, sinus narrowly linear with a slightly dilated 
extremity ; semicells semi-elliptic or widely truncate- 
ovate from a broad base, both inferior and superior 
angles rounded, apex rounded or sometimes slightly 
truncate. Side view of semicell obtusely ovate. 
Vertical view broadly elliptic or elliptic-oblong, ratio 
of axes about 1 : 1'3. Cell- wall smooth. Chloroplasts 
6 or 8 in each semicell, forming parietal, irregular 
bands extending from base to apex, and each contain- 
ing several pyrenoids. 

Zygospore unknown. 

Length 62-102 n; breadth 34-56 m; breadth of 
isthmus 20-38 fi ; thickness 27-38 n. 

England. — Cumberland ! Westmoreland (up to 
2,400 ft.) ! (Ralfs). W., N., and E. Yorks! Lanca- 
shire! Essex! Oxfordshire! Warwick (Wills). 
Gloucester (Ralfs). Surrey! Sussex (Rolf s). Hants 
(Bennett). Devon (Bennett). Cornwall ! 

Wales. — SnowdonI , Capel Curig! (Cooke Sf Wills), 
Llyn Idwal ! , Llyn Ogwen ! , Bethesda I , Llyn-an- 
afon ! , Moelfre ! , and Yr Orsedd ! , Carnarvonshire. 

Scotland. — G-eneral! (Roy ^ Bissett). Outer Heb- 
rides ! Orkneys ! Shetlands ! 

Ireland. — Donegal ! Galway ! Kerry ! Dublin 
and Wicklow ! (Archer). Down ! 

Oeogr. Distribution. — France. Germany. Switzer- 
land. Austria and Galicia. Poland. Hungary. Italy. 
Portugal. Norway. Sweden. Denmark. Bomholm. 
Finland. N. and S. Russia. Greenland. Spitzbergen. 
Nova Zembla. Siberia. Iceland. Faeroes. Azores. 
Burmah. Porto Rico. Brazil. Uruguay. Patagonia. 

G, Cticumis is somewhat variable both in size and in its 
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relative proportions. In the typical form the apices of the 
semicells are very slightly (almost inappreciably) flattened and 
the sinus is fairly deep. 

The chloroplasts are very characteristic. They are parietal 
bands similar to those present in C. Ralfaii, but are broader 
with more serrated edges. The number of bands in each 
semicell is not constant^ and each band possesses several small ^ 

ellipsoidal pyrenoids. 

In the 'Alg. of W. Ireland^ p. 163, the zygospores of 
C Cuctvmis were described as *' globose and smooth/^ but we 
are now uncertain as to the identity of the species in question. •■ 

It may have been C. Stibcucnmis or some other allied form, as 
the measurements (length 64-67 fx; breadth 30-31 /u) are not 
those of typical C Cticicmis, 

Var. helveticiiin Nordst. 

C. Cucumis var. helveticum Nordst. in Wittr. & Nordst. Alg. Ezsic. 1880, 
No. 378 ; and in fasc. 21, 1889, p. 43 j Roy & Biss. Soott. Desm. 1894, 
p. 44. 

Cells smaller, semicells more rapidly attenuated J 

towards the apex; cell-wall densely and minutely 
scrobiculate. 

Length 48-56 ^; breadth 26-36 ^; breadth of 
isthmus 10-12 /i ; thickness 22-26 jn. 

England. — Delamere, Cheshire (Boy). Leicester- 
shire (Boy). 

Wales. — Glyder Fawr and Pen-y-gwryd, Carnar- 
vonshire (Boy). 

Scotland. — Inverness, Aberdeen, Kincardine {Boy if 
Bissett). 

Geogr. Distrikition. — Switzerland. 

We have not seen this variety. Nordstedt states that it , 

strongly resembles C subquadratum Nordst. and C. variolatum i^ ^ '^'"'^ < 
Lund. 3^. 7*?^-^ 

Var. magnum Kacib. (PL LIX, figs. 21, 22.) 

C. Cucumis "forma major non tarn profunde constricta quam anglica, 
membrana crassa," Nordst. Desm. Arctosa, 1875, p. 29, t. 8, f . 28 ; Boldt, 
Desm. Grduland, 1888, p. 11 ; B5rg. Bomholm. De8m.-fl. 1889, p. 146 ; 
Roy & Biss. Scott. Desm. 1894, p. 44. 

C. Cucamis 5. magna Bacib. Nonn. Desm. Polon. 1885, p. 70 ; West & G. S. i 

West, Freshw. Alg. Orkneys and Shetlands, 1905, p. 15 (sep.). 
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A large variety, almost twice as long as broad, and 
less deeply constricted than the type ; semicells with 
truncate or subtruncate apices ; cell-wall densely 
punctate, often thick. 

Length 98-107 ^; breadth 53-66 fi; breadth of 
isthmus 33-43 ju ; thickness 38*5-46 m. 

England. — Helvellyn, Westmoreland ! 

Scotland. — " Pretty common " {Eoy Sf Bissett). 
Skye, Inverness ! W. of Kirkwall, Orkneys ! 

Geogr. Distribution. — ^Bornholm. Spitzbergen. Green- 
land. 

15. Cosmarium Subcucumis Schmidle. 
(PL LX, figs. 1-3.) 

Coamarium subcucumis Schmidle, Beitr. Algenfl. Schwarzwald. a. Kheineb. 
1893, p. 98, t. 4, f. 20-22 ; Nordst. Index Desm. 1896, p. 244; West & 
O. S. West, Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, p. 69. 

Cells large, broadly elliptic, about If to If times as 
long as broad, deeply constricted, sinus linear and 
dilated towards the extremities (sometimes slightly 
open) ; semicells semi-elliptic, basal angles rounded, 
apex convex or somewhat flattened. Side view of 
semicell broadly elliptic. Vertical view elliptic, ratio 
of axes about 1 : 1*5. Cell-wall smooth. Chloroplasts 
axile, each with two pyrenoids. 

Zygospore unknown. 

Length 54-78 ft ; breadth 36-45 fi ; breadth of 
isthmus 15-19 jLt; thickness 23-26 ft. 

England. — Ogden Clough,' Ilkley, and Cautley 
Spout, W. Yorks ! Esher West-end and Wimbledon 
Commons, Surrey ! 

Geogr. Distribution. — Germany. Galicia in Austria. 

The British specimens are not precisely like those originally 
described by Schmidle from Germany. The cells are rela- 
tively longer and the sinus is generally slightly open. The 
relative proportion of breadth to length in the British speci- 
mens is 1 : 1'79; that in the German specimens is 1 : 1'42. 

The species differs from C. Cucumis in its axile chloroplasts, 
each of which contains two rather large pyrenoids. 
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We give a figure of a rather peculiar specimen (PI. LX, 
fig. 4) ill which the chloroplasts were neither axile nor 
parietal, but in an intermediate condition. In the shorter 
semicell the chloroplasts suggest a parietal disposition, whereas 
in the longer semicell there is an axile disposition. The 
external features of this specimen are also more in agreement 
with those of C. Cticumis, 

16. Cosmarium microsphinctum Nordst. 
(PI. LX, figs. 5-8.) 

Cosmarium microsphiTictum Nordst. Desm. Ital. 1876, p. 38, t. 12, f . 9 ; 

WoHe, Freshw. Alg. U.S. 1887, t. 60, f . 20, 21 ; Boldt, Desm. Grftnl. 

1888, p. 11 ; De Toni, Syll. Alg. 1889, p. 1005; West, Alg. Eng. Lake 

Distr. 1892, p. 724, t. 9, f. 32 ; Lutkern. Desm. Attersees, 1893, p. 651 ; 

Roy & Biss. Scott. Desm. 1894, p. 168 ; B5rg. Freshw. Alg OstgrSn- 

land, 1894. p. 16, t. 1, f . 6 ; Nordst. Index Desm. 1896, p. 170 ; West 

& G. S. West, Alga-fl. Yorks. 1900, p. 70. 
Vrsinella microsphincta Kuntze, Revis. gen. plant, 1891, p. 926. 
Dysphinctium microsphinctum (Nordst.) Schmidle, Alg. Sumatra, 1895, 

p. 302. 

Cells small, elliptic, about 1^ times longer than 
broad, moderately constricted, sinus uniformlj narrow 
and linear ; semicells semi-elliptic, sides convex, gradu- 
ally converging from an almost straight base to a 
rounded apex, basal angles subrectangular. Side 
view of semicell ovate. Vertical view rhomboid- 
elliptic, poles very slightly produced, ratio of axes 
about 1 : 1-38. Cell- wall very finely punctate. Chloro- 
plasts axile, each with one pyrenoid. 

Zygospore globose, furnished with processes arising 
from broad bases ; apices of processes bifurcate or tri- 
furcate. 

Length 36-39'5/i; breadth 25-27 /u; breadth of 
isthmus 14'5-18m; thickness 18-20 /«; diam. zygosp. 
without spines 20 /i, with spines 54 ju. 

England. — Heseltine Ghyll, Penyghent, and near 
Ilkley, W. Yorks ! Mickle Fell, N. Yorks ! 

Scotland. — Ardtannes near Inverurie, Craigendinnie 
near Aboyne, and Presswhin in Cromar, Aberdeen 
{Boy ^ Bissett). 

Geogr. Disfrihution. — France. Germany (var.). 
Austria and Galicia. Italy. Faeroes. Greenland. 
Nova Zembla. Franz Joseph Land. United States. 
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This is a characteristic species which occurs amongst mosses 
on wet rocks in mountainous or alpine areas. In the British 
Islands it appears to be very rare. 

It is distinguished from C, psevdopyramidatum Lund, and 
C. variolatum Lund, by its much shallower constriction, its 
rounded apices, its more densely punctate cell-wall, and by 
the tumour at each side of the vertical view. 

Forma parvula WUle. (PI. LX, fig. 9.) 

C nUcrosphinctwn Nordat. torm& parvula WiUe, Perskv. Alg. Nov. Semlj. 
1879, p. 88. 1. 12, f . 22 j Roy & Bias. Soott. Desm. 1894, p. 168. 

Cells a little smaller and proportionately a little 
longer ; semicells more attenuated to a narrower apex. 

Length 33 /n ; breadth 20 /u ; breadth of isthmus 7 m ; 
thickness 15 /i. 

Scotland. — Kemback near St. Andrews, Fife {Boy Sf 
Blssett). 

Geogr. Distribution. — Nova Zembla. 

Var. majus Roy & Biss. (PI. LX, fig. 10.) 

C. microsphinetum Nordst. var. majus Boy & Biss. Scott. Desm. 1894, 
p. 168, t. 4, f . 7. 

About twice the size of the ordinary form. 
Length 80 fi ; breadth 52 /u ; breadth of isthmus 35 ^u. 
Scotland. — Presswhin in Cromar, Aberdeen {Bai/ Sf 
Bissett). 

17. Cosmarium morsum West. 
(PL LX, fig. 11.) 

CoBmarium mw9um West, Alg. Eng. Lake Distr. 1892, p. 729, t. 9, f . 10 ; 
Nordst. Index Desm. 1896, p. 176. 

Cells rather small, almost twice as long as broad, 
slightly constricted, sinus widely open and semicircular; 
semicdls semi-elliptic, basal angles rectangular. Side 
view of semicell subcircular, with the sides somewhat 
compressed. Vertical view very broadly elliptic, ratio 
of axes about 1 : 1*2. Cell- wall smooth. 

Zygospore unknown. 
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Length 40*5 ft ; breadth 23*2 /u ; breadth of isthmus 
15'5 M ; thickness 20*2 ju. 

England. — Near Bowness, Westmoreland ! 

This species is characterized by the curious excavated 
sinus and by its relatively great thickness. We have seen no 
living specimens of it. 



18. Cosmarium Fhaseolus Br^b. 
(PL LX, figs. 12-14.) 

Heterocarpella Phaseoltis Br^b. in Cheval. microscop. et usage, 1839, 
p. 272. 

Cosmarium Ph^iseolus Br^b. in Menegb. Synops. Desm. 1840, p. 220 
Ealfs, Brit. Desm. 1848, p. 106, t. 32, f. 5 ; Br6b. Liste Desm. 1856, 
p. 131; Arch, in Pritch. Infus. 1861, p. 782; Eabenh. Flor. Europ. 
Alg. in, 1868, p. 166; Kircbn. Alg. Schles. 1878, p. 153; WoUe, Desm 
U.S. 3884, p. 81, t. 18, f. 28>32 ; Cooke, Brit. Desm. 1886, p. 88, t. 87 
f . 3 ; Hansg. Prodr. Algenfl. B6bm. 1888, p. 201 ; De Toni, SyU. Alg, 
1889, p. 1001 ; West. A^f. N. Wales, 1890, p. 288 ; Add. Alg. W. Yorks. 
II, 1891, p. 245 ; Alg. W. Ireland, 1892, p. 145 ; Alg. Eng. Lake Distr. 
1892, p. 725 ; Koy & Biss. Scott. Desm. 1894, p. 171 j Nordst. Index 
Desm. 1896, p. 199 ; West & G. S. West, Alg. S. England, 1897, p. 486 
Alga-fl. Yorks. 1900, p. 70; Alg. N. Ireland, 1902, p. 83. 

C. Phaseolus a. typicum Elebs, Desm. Ostpreuss. 1879, p. 35. 

EucLstrum (Cosmarium) Phaseolus Gay, Monogr. loc. Conj. 1884, p. 59. 

Ursinella Phaseolus Enntze, Bevis. gen. plant. 1891, p. 925. 

Cells small, as long as broad, deeply constricted, 
sinus narrow with a dilated extremity ; semicells 
rather narrowly reniform. Side view of semicell sub- 
circular, with a slight protuberance at the middle on 
each side. Vertical view narrowly elliptic, ratio of 
axes about 1 : 2, with a small protuberance at the 
middle on each side. Cell-wall minutely punctate. 
Chloroplasts axile, with one pyrenoid. 

Zygospore globose, densely aculeate, aculei arising 
from broad bases. 

Length 29-35 a*; breadth 26-36 /u; breadth of 
isthmus 9-11 n; thickness 19-22 /u; diam. zygosp. 
without spines 33 /i, with spines 47 m. 

England. — Westmoreland {Bissett). W., N., and E. 
Yorks ! Middlesex ! Surrey I Devon ! Cornwall ! 
{Balfs). 

Wales. — Capel Curig! {Cooke Sf Wills) ^ Llyn OgwenI, 
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and Yr Orsedd! , Carnarvonshire. Dolgellj, Merioneth 
(Ralfs). 

Scotland. — Boss, Inverness ! , Aberdeen, Kincardine, 
Forfar ! , Perth ! , Argyll, Arran, Fife (Boy ^ Bissett). 
Sutherland ! Kirkcudbright ! 

Ireland. — Donegal! G-alway! Kerry! Dublin and 
Wicklow (Archer). 

Geogr. Dutributimi. — France. Belgium. Germany. 
Austria (var.) and Galicia. Poland (var.). Hungary. 
Bosnia. Italy. Norway. Sweden. Denmark. Bom- 
holm. N. and S.Russia. Siberia. Greenland. Faeroes. 
Spitzbergen. India. New Zealand. Australia (form). 
Central and E. Africa. United States. Porto Rico. 

C. Phaseolus should be carefully compared with C. depressum^ ^ • Ij"^ 
il^J^jJf (NsLg,) hund.,^ jubtmaidum Nordst., and varieties of these 
species. Apart from differences in the form of its semicells, 
it can be distinguished at once by the small but prominent 
protuberance on each side of the vertical view. 

Wolle observed the zygospore from the United States. 

It is a widely distributed species, but in the British Islands 
it is distinctly rare. 

Forma minor Boldt. (PI. LX, fig. 15.) 

C. Phaseolus forma minor Boldt, Siber. Chlorophy. 1885, p. 102 ; Desm. 
UrSnland, 1888, p. 15; West and G. S. West, Alg. S. England, 1897, 
p. 486. 

Cells smaller than in the typical form. 
Length 20'4-21 fi; breadth 18 ft; breadth of isthmus 
6*5-6fi; thickness 11*5-14'4jll. 

England. — Grimspound, Devonshire ! 
Geogr. Distnbiition. — Siberia. Greenland. 

Var. elevatum Nordst. (PI. LX, figs. 16, 17.) 

C. Phaseolus var. elevatum Nordst. Norges Desm. 1873, p. 17, t. 1, f . 5 ; 
Desm. ArotoBB, 1875, p. 24 j Wille, Sydamerik. Algfl. 1884, p. 31 ; Boldt, 
Siber. Chlorophy. 1886, p. 102; Hansg. Prodr. Algenfl. Bfthm. 1888, 
p. 251 ; Boldt, Desm. Grftnland, 1888, p. 15 ; De Toni, Syll. Alg. 1889, 
p. 1001 ; Schmidle, Beitr. Algenfl. Schwarzwald. u. Bheineb. 1893, p. 102, 
t. 5, f. 11 ; Eoy & Biss. Soott. Desm. 1894, p. 171 ; Schmidle, Beitr. alp. 
Alg. 1895, p. 456 ; West & G. S. West, Alg. N. Ireland, 1902. p. 33. 

Semicells generally hexagonal-elliptic, apex truncate- 
convex. 
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Length 26-4-28-8 ft; breadth 25-2-30 /x ; breadth of 
isthmus 7-10^; thickness 14-4-17^. 

Scotland. — Near Ballater, Aberdeen ; Glen Dye, 
Kincardine; Rannoch, Perth {Boy ^ Bissett). 

Ibeland. — Lough Machugh, Donegal (abundant) ! 

Geogr. Distribution. — Germany. Galicia in Austria 
(form). Norway. Sweden. Bomholm. Finland. 
Iceland. Faeroes. Spitzbergen. Uruguay. 

This variety very closely resembles C. avhtumidum Nordst. 
var. Klebsii (Gutw.) W. & G. S. West, especially in the front 
view, but it can be recognized by the protuberance on each 
side of the vertical view. 

19. Cosmarium tumidum L\md. 
(PL LX, fig. 18.) 

Cosinarium iumidum Land. Desm. Suec. 1871, p. 45, t. 8, f . 16 ; Wolle, 

Desm. U.S. 1884, p. 61, t. 15, f. 23 ; Boldt, Desm. GrOnland, 1888, p. 15; 

De Toni, SyU. Alg. 1889, p. 955 ; West, Alg. N. Wales, 1890, p. 288 ; 

Alg. Eng. Lake Distr. 1892, p. 725 ; Boy & Biss. Soott. Desm. 1894, 

p. 177 ; Nordst. Index Desm. 1896, p. 262. 
C. pseudonitidvZum Nordst. var. majus Beinsch, Contrib. Alg. et. Fung. 

1875,p.88,t. 12,f. 7. 
VrsiTulla tumida Euntze, Beyis. gen. plant. 1891, p. 926. 

Cells rather small, a little longer than broad, deeply 
constricted, sinus narrow, widening outwards; semi- 
cells subsemicircular-elliptic, apices broadly convex. 
Side view of semicell circular. Vertical view elliptic- 
rhomboid, widely tumid at the middle on each side, 
ratio of axes about 1 : 1*35. Cell-wall finely punctate, 
punctulations larger in the centre of the semicells. 
Chloroplasts axile, each with one pyrenoid. 

Zygospore unknown. 

Length 33-37 /u; breadth 27-32 /u; breadth of isthmus 
8-9*5 n ; thickness 23 m. 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Slewdrum, Upper Powlair, Aboyne, 
Castleton, and Glen Clunie, Aberdeen ; near Menmuir, 
Forfar; Folotry, Perth {Boy Sf Bissett). 

Ireland. — Near Oughterard, Galway ! 

Geogr. Distnhidion. — France. Germany (form). 



Digitized by 



Google 



COSMARIUM. 161 

Norway. Sweden. Denmark. Poland. N. Russia. 
Finland. Greenland. United States. 

This rare species stands near to C. Phaseolus Breb., but is 
distinguished by its proportionately greater length compared 
with its breadth, by the straighter and less reniform base of 
the semicells, and by the broadly tumid (ventricose) sides of 
the vertical view. Lundell also states that the chloroplasts 
are like those of C, moniliforme (Turp.) Ralfs, consisting of 
a number of lobes radiating from a central pyrenoid. 

Forma subrectang^aris /. 7iov. (PI. LX, fig. 19.) 

Semicells distinctly subrectangular with rounded 
angles. 

Length 32*5 m; breadth 27*5 /i; breadth of isthmus 
ll-2/i; thickness 22 fi. 

Ireland. — Ballynahinch, G-alway ! 

This form is characterized by the shape of its semicells as 
seen in the front view. The punctulations on the cell-wall 
are larger in the centre of the semicells as in the typical form. 

20. Cosmarimn Trafalgariciun Wittr. 
(PI. LX, fig. 20.) 

Cosmarium TrafcUgaricum Wittr. in Wittr. & Nordat. Alg. Exsic. 1877, 
no. 81 ; and in faso. 21, 1889, p. 44 cum fig. xylogr. ; Cooke, Brit. Beam. 
1886, p. 89, t. 48, f . 7 (fignire incorrect) ; De Toni, Syll. Alg. 1889, p. 1054. 

Ursinella Trafalgarica Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cells small, about 1^ times longer than broad, deeply 
constricted, sinus linear, widening outwards ; semicells 
subreniform with a rather flattened base, middle of 
apex emarginate. Side view of semicell spherical, 
with a small protuberance on each side. Vertical view 
elliptic, with a protuberance at the middle on each. 
side, ratio of axes (without protuberances) about 1:2. 
Cell-wall smooth. 

Zygospore imknown. 

Length 24-26 ft; breadth 20-21 ft ; breadth of isth- 
mus 6-7 ft ; thickness 13-14 ft. 

England. — In the fountains, Trafalgar Square, 
London {Wittrock; 1872). 

VOL. II. 11 
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We have not seen this species, nor has it been observed 
since its original discovery by Wittrock. It seems to be well 
characterized by its emarginate apices and its small central 
protuberance. Its nearest ally is perhaps G. Phdseoltcs Breb. 

21. Cosmarimn melanospomin Arch. 
(PI. LX, figs. 21-23.) 

Cosmarium melanosporum Arch, in Ann. Maf^. Nat. Hist. 1883, 5th ser. 
XII, p. 124; Cooke, Brit. Desm. 1887, p. 188 ; De Toni, Syll. Alg. 1889, 
p. 1055 ; Boy & Bias. Scott. Desm. 1894, p. 167, t. 1, f. 14 ; West & G. 
S. West, Alg. N. Ireland, 1902, p. 42. 

Ursindla melanospora Kuntze, Revis. gen. plant. 1891, p. 167. 

Cells small, as long as broad, or sometimes a little 
longer than broad, deeply constricted, sinus narrow, 
widening outwards ; semicells transversely oblong, 
basal angles well rounded, upper angles more rounded, 
apex broadly convex. Side view of semicell circular. 
Vertical view elliptic, ratio of axes about 1 : 1*7. 
Cell-wall smooth. 

Zygospore globose and smooth, the wall of a very- 
dark brown colour, becoming black. 

Length 15-19 ft; breadth 15-19 ft; breadth of 
isthmus 5-6*7 ft; thickness 7-9'6ft; diam. zygosp. 
23-25-5 ft. 

England. — Leicestershire (Boi/). 

Wales. — Bettws-y-coed, Capel Curig, Glyder Fawr, 
and Pen-y-gwryd, Carnarvonshire (Roy). 

Scotland. — Grenerally distributed {Boy ^ Bissett). 
Outer Hebrides ! 

Ireland. — Dublin and Wicklow {Archer). Lough 
Derryadd, Armagh ! 

Roy states that this species conjugates abundantly in 
Scotland, and may be readily recognized by the smooth, 
globular, very dark zygospore. We have only seen the 
zygospores from the Outer Hebrides and from Irel and. 



C melanosporum stands very near to C tenvs "^rch.Tbut 
is distinguished by its more inflated semicells and by the 
dark colour of the zygospore. The constriction is not so 
deep in C melanosporum as it is in C tenue, and the vertical 
view is more broadly elliptic. 
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22. Cosmarimn asphserosporum Nordst. 
(PI. LX, figs. 24, 25.) 

Cosmarium Schliephackeanum Babenh. forma spetshergensis Nordst. Desm. 

ArctoEB, 1875, p. 24, t. 7, f . 15 ; Cooke, Brit. Desm. 1886, p. 92, t. 87, 

f.. 10; Koy & Biss. Scott. Desm. 1894, p. 174. 
C. asphserosporum Nordst. in Wittr. & Nordst. Alg. Ezsic. 1879, no. 268 j 

fasc. 21, 1889, p. 49; West & G. S. West, Alga.-fl. Yorks. 1900, p. 74. 
Ursinella asphserospora Kuntze, Revis. gen. pl^t. 1891, p. 924. 

Cells small, about as long or not quite as long as 
broad, moderately constricted, sinus widely open, sub- 
rectangular with an obtuse apex; semicells broadly 
cuneate, with a widely-trimcate apex and rounded 
angles. Side view of semicell obovate-subcircular 
from a broad base. Vertical view subrhomboid-elliptic, 
with a scarcely-evident, depressed wart at the middle 
on each side, ratio of axes about 1 : 1"27. Cell-wall 
smooth and colourless. 

Zygospore smooth, subrectangular-oblong, some- 
times elliptic or somewhat irregular, angles rounded, 
longer sides convex in the middle, shorter sides retuse; 
side view elliptic; end view circular; cell-wall lead- 
coloured. 

Length 10-13 ft; breadth 12-13 ft; breadth of isth- 
mus 7-8 ft; thickness 9-10 ft; length of zygospore 
21-22 ft ; breadth of zygospore 14-18 ft. 

England. — Penyghent, W. Yorks ! 

Scotland. — Inverness, Aberdeen, Kincardine, Forfar, 
Perth, Stirling, Argyll; zygospores from Dinnet, 
Aberdeen, and Kerloch, Kincardine {Boy Sf Bissett). 

Geogr. Distribution. — Norway. Sweden. Spitzbergen. 

Nova Zembla. New Zealand (var.) United States. 

67/4^3-7 
r This species is distinguished from C, bioculatum Breb. and 
' * C. tenue Arch, by its much shallower constriction and widely- 
open sinus, by the subtruncate apices, by the form of the 
vertical view, and by the characteristic shape of the zygo- 
spore. It differs from C, inconspicuumW est & G. S. West in^/^ /- 
its relatively greater breadth, its broader, subtruncate apices, 
its rhomboid vertical view, and its rectangular zygospore. 
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Var. strigOBum Nordst. (PI. LX, figs. 26, 27.) 

C. osphtBrosporum Nordst. var. $trigo8um Nordst. in Wittr., Nordst. et 
Lagerh. jUg. Ezsic. 1896, No. 1264; Bot. Notiser 1897, p. 86, cum fig. 
xylogr. ; West & G. S. West, Alg. S. England, 1897, p. 486. 

Cells with a narrower isthmus and consequently with 
a deeper sinus, apices flatter; vertical view elliptic 
with no trace of median inflation. 

Length 10-11 ft; breadth 8-10 ft; breadth of 
isthmus 3*5 ft ; thickness 5 ft. 

England. — Puttenham Common, Surrey I 

Geogr. Distribution. — Sweden. 

This variety differs from C. bioculatum Breb. in its smaller 
size, its more open sinus, and its broad, truncate apices. From 
C. bioculatum var. hians it is distinguished by its smaller 
size, its straighter apices, its less-rounded lateral angles, and 
its smooth cell-wall. 

23. Cosmariiim inconspicuiun West & Gr. S. West. 
(PI. LXI, figs. 1, 2.) 

Cosmarium inconspicuum West & G. S. West, New and Int. Freshw. Alg. 
1896, p. 154, t. 4, f . 45 ; Alg. S. England, 1897, p. 486 ; Alga-fl. Yorks. 
1900, p. 74 ; Alg. N. Ireland, 1902, p. 84. 

Cells minute, about 1^ times longer than broad, 
moderately constricted, sinus open, subrectangular, 
with a rounded apex; semicells transversely elliptic, 
apices broadly convex, almost subtruncate. Side view 
of semicell subcircular. Vertical view elliptic, ratio of 
axes about 1 : 1*7. Cell-wall smooth and colourless. 
Chloroplasts axile, each with one pyrenoid. 

Zygospore ovoid, with a smooth and colourless wall. 

Length 13-5-14-6 /i; breadth 9-5-12^; breadth of 
isthmus 4-8-6-5 m; thickness 7-7-6 ju; diam. zygosp. 
14-5-17 Ai. 

England. — Bog two miles S. of Clapham, W. Yorks ! 
Mitcham Common, Surrey (with zygospores) ! Treme- 
thick Moor, Cornwall ! 

Ireland. — Grlendoan and Lough Gartan, Donegal ! 

This species is a near ally of C. tentce Arch., C. tinctv/ir^^ i(i' 
Ralfs, and C. minutissimum Arch., all of which have smooth 



AAA 'i ■ 



Digitized by 



Google 



COSMARIUM. 165 

zygospores. It can be recognized from all these species by 
the form of its cells alone. Its open sinus, rounded at the 
apex, is characteristic, and the chloroplast is furnished with 
a number of distinct lobes. 

24. Cosmarium bioculatum Br^. 
(PI. LXI, figs. 3-7.) 

HeterocarpeUa hioculata Br6b. Alg. Falaise, 1886, p. 66, t. 7 [in part only]. 
Cosmariwm hioctUatwn Br^b. in fialfs' Brit. I^esm. 1848, p. 96, 1. 16, f . 6 

[in part?] ; Arch, in Pritoh. Infos. 1861, p. 781 ; Rabenh. Flor. Enrop. 

Alg. ni, 1868, p. 168; Delp. Desm. subalp. 1877, p. 1, t. 7, f. 1-4; 

Kirchn. Alg. Schiles. 1878, p. 147 ; Cooke, Brit. Desm. 1886, p. 89, t. 87, 

f . 6 ; Hansg. Prodr. Algenfl. Bdhm. 1888, p. 193 ; De Toni, Sya Algar. 

1889, p. 938 J West, Alg. N. Wales, 1890, p. 288 ; Alg. W. Ireland, 1892, 

p. 146 ; Alg. Enff. Lake Distr. 1892, p. 726; Boy & Biss. Scot<v Desm. 

1894, p. 42 ; Nordst. Index Desm. 1896, p. 61 ; West & G. S. West, Alg. 

S. England, 1897, |p. 486 ; G. S. West, Alga-fl. Cambs. 1899, p. 116 ; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 73 ; Alg. N. Ireland, 1902, 

p. 34; Scott. Preshw. Plankton, I, 1908, p. 626; Further Contrib. 

Freshw. Plankton Scott. Lochs, 1906, p. 484. 
Didymidiwm (Coamarivm) hiocvZ<Uwn Keinsch. Algenfl. Frank. 1867, p. 107 

[in part]. 
Coamarivm Phaseolus Br^b. b. hioculatwn Klebs, Desm. Ostprenss. 1879, 

p. 35. 
Etuutrum (Coamariwn) hiocidatvm Gay, Monogr. loc. Conj. 1884, p. 67. 
Urainella hioculata Kuntze, Bevis. gen. plant. 1891, p. 924. 

Cells minute, about as long as broad, deeply con- 
stricted, sinus narrow towards the apex and widening 
outwards; semicells transversely oblong-elliptic, both 
base and apex flattened, sides rounded. Side view of 
semicell subcircular. Vertical view oblong-elliptic, 
ratio of axes about 1 : 2. Cell-wall smooth and colour- 
less. Chloroplasts axile with one pyrenoid. 

Zygospore globose, furnished with conical, blunt 
spines, from 9 to 11 of which show in the periphery. 

Length 15-21 m ; breadth 15-21 ^ ; breadth of 
isthmus 4* 8-6*7^; thickness 6-9*5^; diam. zygosp. 
without spines 15-19 ^; with spines 22*5-28 /n. 

England. — ^Westmoreland! (Balfs). W., N., and 
E. Yorks ! Lancashire ! (Balfs). Leicestershire (Boy). 
Cambridgeshire! Warwick (Wills). Gloucestershire 
(Balfs) . Middlesex ! Surrey (zygospores from Putten- 
ham Common) ! Sussex (Balfs). Kent (Balfs). 
Cornwall ! 
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Wales. — Fairly general in Carnarvonshire and 
Merioneth ! 

Scotland. — Sutherland !, Inverness, Aberdeen, Kin- 
cardine, Forfar !, Perth ! {Boij ^- Bissett). At 3,500 ft. 
on Lochnagar, Aberdeen ! Not uncommon in the 
plankton ! Outer Hebrides- ! Orkneys ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! Dub- 
lin and Wicklow {Archer). Londonderry ! Down I 
Armagh ! 

Geogr. Distribution. — France. Germany. Austria 
and Gralicia. Poland. Hungary. Italy. Bosnia. 
Finland. Norway. Sweden. S. Eussia. Siberia. 
Greenland. Spitzbergen. Nova Zembla. Central 
China. New Zealand (var.). Central Africa. Azores. 
United States. 

C. bioculatitm is one of the most generally distributed of 
the small, smooth species of the genus. It is distinguished at 
once from all its allies by the spiny zygospore. The spines 
are stout, very blunt, and not very numerous, from nine to 
eleven being visible around the periphery of the spore. 

The semicells are somewhat narrowly elliptic or elliptic- 
oblong, and tlie sinus is slightly open. 



Forma depressa Schaarschm. (PI. LXI, figs. 8, 9.) 

C. bioeulatum Breb. forma depressa Schaarschm. Magyar. Beam. 1883, 
p. 270, t. 1, f. 10 J De Toni, Syll. A\g. 1889, p. 934; West, Alg. Eng. 
Lake Distr. 1892, p. 725 ; Alg. S. England, 1897, p. 486. 

Cells subquadrate, with rounded angles, sinus open ; 
semicells transversely oblong with broadly flattened 
apices ; vertical view oblong, sides parallel and poles 
rounded. 

Length 14-5-20 ft ; breadth 17-18 [i. 

England. — Brother's Water, Westmoreland! Epping 
Forest, Essex I Keston Common, Kent ! 

Geogr. Distribution. — Galicia in Austria. Himgary. 
New Zealand. 

Var. hians West & G. S. West. (PI. LXI, figs. 10, 11.) 

C. hioculaium Br^b. var. hians West & G. S. West, Alg. S. England, 1897, 
p. 486, t. 6, f . 24. 
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Cells with the sinus more open, somewhat conical 
with a subacute apex; lower margins of semicells 
convex, apices straight or very slightly retuse. Cell- 
wall distinctly but minutely punctate. 

Length 17-19 ft; breadth 15-1 8 ft; breadth of isth- 
mus 3 '5-4 ft; thickness 7 '5-8 '5 ft. 

England. — Puttenham and Thursley Commons, 
Surrey ! 

This variety comes nearest to C hioculntum Breb. var. 
excavatum Gutw., but is proportionately shorter, with a more 
acute sinus, and the apices of the cells are straight or slightly 
retuse. The cell-wall is also distinctly punctate. 

25. Cosmarimn tenue Arch. 
(Plate LXI, figs. 12-15.) 

Cotmarium tenue Arch, in Qnart. Joum. Micr. Sci. 1868, p. 293 ; Cooke, 
Brit. Desm. 1886, p. 92 j West, Alg. W. Ireland, 1892, p. 147, t. 20, 
f. 25 J Johns. Rare Desm. U.S. I, 1894, p. 288 ; Nordst. Index Desm. 
1896, p. 251 ; West & G. S. West, Alg. N. Ireland, 1902, p. 34. 

C. ellipsoideum Elf v. forma minor Anderss. Sverig. Chlor. 1890, p. 16, t. 1, 
f. 9. 

Cells minute, about as long as broad, deeply con- 
stricted, sinus linear, opening outwards ; semicells 
transversely elliptic, apices slightly convex. Side view 
of semicell circular. Vertical view elliptic, ratio of 
axes about 1 : 1*8. Cell- wall smooth and colourless. 
Chloroplasts axile, each with one pyrenoid. 

Zygospore globose and smooth. 

Length 14-16 )u; breadth 13"5-15-5iu; breadth of 
isthmus 3'5-4-5/u; thickness 8*5 )u; diam. zygosp. 
22-23 iu. 

Ireland. — Lough Derryclare, and lakes E. of Lough 
Bofin, Galway (with zygospores) ! Dublin and Wicklow 
{Archer). Slieve Donard, Down ! 

Geogr. Distribution. — Germany (form). Galicia in 
Austria. Sweden. United States. 

C, tenue Arch, may very easily be confused with C. hiocu- Li fr3-j 
latum Breb., but the semicells are more elhptic and the ^ 
zygospore is quite smooth. 
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The Desmid figured by WoUe (' Desm. U.S/ 1884, t. 15, 
f . 22) as C. bioculatum is most probably a form of C. tenue as 
it has a smooth zygospore. Johnson (' Rare Desm. U.S.' I, 
1894, p. 288) also states that C. tenue is common almost 
everywhere in the United States, and is often found ia 
quantity and usually with zygospores. 

26. Cosmariuin tinctam Ealfs. 
(PL LXI, figs. 16-18.) 

Cosmariwm iinctvm Balf 8, Brit. Desm. 1848, p. 95, t. 32, £. 7 ; Arch, in 
Pritch. Infus. 1861, p. 781 ; Kirchn. Alg. Schles. 1878, p. 148 ; Wolle, 
Desm. U.S., 1884, p. 61, 1. 16, f.31 ; Cooke, Brit. Desm. 1886, p. 90, t. 87, 
f. 7; Hansg. Prodr. Algenfl. B5hm. 1888, p. 248; De Toni, Syll. Alg. 
1889, p. 942 J West, Alg. N. Wales, 1890, p. 288 ; Alg. W. Ireland, 1892, 
p. 146 ; Alg. Eng. Lake Distr. 1892, p. 725 ; Eoy & Biss. Scott. Desm. 
1894, p. 176; Nopdst. Index Desm. 1896, p. 265; West & G. S. West, 
Alg. S. England, 1897, p. 486; Alga-fl. Yorks. 1900, p. 78 ; Alg. N. Ireland, 
1902, p. 34. 

SphseroMOsma tinctvm Babenh. Flor. Enrop. Alg. Ill, 1868, p. 150. 

UrsineUa tincta Kuntze, Bevis. gen. plant. 1891, p. 925. 

Cells minute, a little longer than broad, moderately 
constricted, sinus narrow towards the apex but open 
outwards; semicells elliptic. Side view of semicell 
subcircular. Vertical view elliptic, ratio of axes about 
I : 1'8. Cell- wall smooth and of a reddish-brown 
colour. Chloroplasts axile, with one pyrenoid. 

Zygospore subquadrate, with rounded angles and 
retuse sides ; cell- wall smooth. 

Length 10-15 /u; breadth 7'5-ll*6^; breadth of 
isthmus 4*5-8'4 )u ; thickness 5-9 fi ; diam. zygosp. 
11-15 iu. 

England. — Cumberland ! Westmoreland ! W., N., 
and E. Yorks I Cheshire (Boy). Essex 1 Warwick 
{Wills). Surrey! Sussex (Balfs). Kentl Hants 1 
Devon ! Cornwall ! {Balfs). 

Wales. — Fairly general in Carnarvonshire ! 

Scotland. — General ! Zygospores from Aberdeen 
and Kincardine {Boy Sf Bissett). Outer Hebrides I 
Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway (zygospores 
from near Eoimdstone)! Kerry! Dublin and Wicklowl 
{Archer). Armagh ! 
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Geogr. Distribution. — France. Belgium. Germany. 
Austria and Galicia. Hungary. Italy. Portugal. 
Norway. Sweden. Denmark. Bomholm. Finland. 
N. Russia. Faeroes. Greenland. Nova Zembla. 
New Zealand. Australia. E. Africa. Azores. United 
States. W. Indies. Brazil. Paraguay (var.). Pata- 
gonia. 
^ . 6/tf^-^ 

G. tinctum is distinguished from both C. bioculatum and 
Olffit-iS-C. tenue by its proportionately longer cells which are not so 
deeply constricted. The semicells are more broadly elliptic, 
the sinus is more open, and the cell-wall is generally of a pale 
yellow or yellow-brown colour. The subquadrate form of the 
zygospore is also characteristic of the species. 

It is a widely-distributed species and can sometimes be 
obtained in quantity in collections from boggy districts. 

The cell-wall is not invariably tinted, colourless individuals 
being occasionally met with. Wille has described a form 
from Norwav (vide * Norges Ferskv. Alg.,^ 1880, p. 36, t. 1, 
f. 22) in which the cell-wall is very delicately punctate, 
and Borge reports the occurrence of the same form in 
Greenland. 

Nordstedt has described a trigonal form from New Zealand, 
in which the vertical view is triangular with rounded angles 
and slightly convex sides {vide ' Freshw. Alg. N. Zeal.,' 1888, 
p. 61, t. 3, f. 16). 

Var. intermedium Nordst. (PI. LXI, figs. 19, 20.) 

C. tinctum Balf 8, var. intermedium Nordst. in Botan. Notis. 1887, p. 162 ; 
Freshw. Alg. N. Zeal. 1888, p. 61, t. 8, f . 17 j De Toni, SyU. Alg. 1889, 
p. 943 ; Borge, Ghlorophy. Norska Finmark. 1892, p. 13 ; West, Alg. 
Eng. Lake District, 1892, p. 725. 

Semicells with the sinus not narrowed towards the 
apex; vertical view with a slight tumidity at the middle 
on each side ; cell- wall often colourless. 

Length 11-15 )u; breadth 10-12 )u ; breadth of 
isthmus 6-8 ju; thickness 8-9 /x. 

England. — Borrowdale, Cumberland ! 

Geogr. Distribution. — Norway. New Zealand. 

This variety is intermediate in character between C tinctum 
and C. aspherosporum . 
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27. Cosmarium flavum Roy & Biss. 

(PI. LXT, figs. 21, 22.) 

Cosmarium flavum Roy & Biss. Scott. Desm. 1894, p. 101, t. 2, f. 17 ; 
Nordst. Index Deem. 1896, p. 124. 

Cells rather small, about as long as broad, deeply 
constricted, sinus narrow towards the apex but opening 
outwards ; semicells elliptic-oblong with a somewhat 
flattened apex. Side view of semicell subglobose. 
Vertical view elli^^ ratio of axes about 1 : 1'7. Cell- 
wall smooth and l^A yellow colour. 

Zygospore globose and smooth. 

Length 32 /x; breadth 32ft; breadth of isthmus 
10ft; thickness 15*5 ft; diam. zygosp. 40ft. 

Scotland. — Loch Inver, Sutherland; Scotston, 
Birsemore, Craigendinnie, Dinnet, Dawin, Auchnerran, 
and Glen Clunie, Aberdeen.; Crathes, Cammie, and 
Dalbrake, Kincardine {Boy Sf Tiisseft). 

We have not seen this species, which Roy & Bissett record 
as " rare " in Scotland. It appears to be very closely related 
to Cosmarmm contraciiim forma Jacohsenii and C. contractum 
var. ellipsaideicvi, from each of which it chiefly differs in the 
celh being more flattened at the apices and in the yellow tint 
of the cell-wall. 

28. Cosmarium contractum Kirchn. 

(PL LXI, figs. 23-25, 34.) 

Cosmarium contractum Kirchn. Alg. Schles. 1878, p. 147 ; WoUe, Desm. 

U.S. 1884, p. 63, t. 16, f. 1 ; t. 50, f . 24 ; De Toni, SyU. Alg. 1889, p. 949; 

West, Alg. N. Wales, 1890, p. 291 ; Alg. W. Ireland, 1892, p. 160 ; Alg. 

Eng. Lake Distr. 1892, p. 729 ; Roy & Biss. Scott. Desm. 1894, p. 44 ; 

West & G. S. West, Alg. Madag. 1895, p. 70, t. 8, f. 5 ; Nordst. Index 

Desm. 1896, p. 80 ; West & G. S. West, Welw. Afric. Freshw. Alg, 1897, 

p. 175 ; Alg. S. England, 1897, p. 491 ; Freshw. Chlorophy. Koh Chang. 

1901, p. 91; Alga-fl. Yorks. 1900, p. 74; Alg. N. Ireland, 1902, p. 40; 

Scott. Freshw. Plankton I, 1903. p. 526; Further Contrib. Freshw. 

Plankton Scott. Lochs, 1905, p. 483. 
C. contractum a. silesiacum Racib. Nonn. Desm. Polon. 1885, p. 84. 
Ursinella contracta Kuntze, Revis. gen. plant. 1891, p. 924. 

Cells rather small, about 1^ times longer than broad, 
very deeply constricted, sinus narrow towards the apex, 
rapidly widening outwards ; semicells sub-elliptic, 
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ventral margin always more convex than the dorsal 
margin. Side view of semicell circular. Vertical view 
elliptic, ratio of axes 1 : lo7. Cell-wall colourless and 
finely punctate. Chloroplasts axile, with one central 
pyrenoid. 

Zygospore globose or angular-globose, smooth. 

Length 34-5-41 ft; breadth 25-31 ft; breadth of 
isthmus 7-8*7 ft; thickness 18-19 ft; diam. zygosp. 
31-5-35 ft. 

England. — Bowness, Westmoreland ! Widdale Fell, 
W. Yorks ! Pilmoor, N. Yorks ! Puttenham Common, 
Surrey ! 

Wales.— Llyn Bodgynwydd, Capel Curig, and Llyn- 
y-cwm-ffynon, Carnarvonshire ! 

Scotland. — Near Alford, and south of Birsemore, 
Aberdeen; Buchanty, Perth {Roy ^ Bissett). Rhi- 
conich, Sutherland ! Not uncommon in the plankton 
of Sutherland, Inverness, Ayrshire, and the Outer 
Hebrides ! 

Ireland. — Lough Gartan and near Lough Magrath, 
Donegal ! Ballynahinch, Clifden, and Lough Aunierin, 
Galway ! Cromagloun, Tore Mt., and Adrigole, Kerry ! 
Lough Derryadd, Armagh ! 

Geogr. Distiibufion, — Germany. Galicia in Austria. 
Poland. Norway. India. Ceylon. Burmah. Siam. 
Australia. Central Africa. Madagascar. United 
States. Patagonia. 

C. contractum is a somewhat rare British species, althougli 
it sometimes occurs in abundance in the plankton. It is very 
deeply constricted, the isthmus forming a narrow neck, and 
the sinus is widely open. The semicells in the front view are 
subelliptic in form, the lower margin being more convex than 
the upper one. 

The Desmid described and figured by Turner (^Freshw. 
Alg. E. India,' 1893, p. 48, t. 7, f. 38, t. 9, f. 21) as C. con- 
tractum var. punctatum does not belong to this species. 

Forma Jacobsenii (Roy) nob. (PL LXI, f . 26.) 

Cosmarium monili/orme (Turp.) Balfs forma elliptica Nordst. Norgea. 

Desm. 1873, p. 22. 
C. moniliforme Jacobs. Desm. Danem. 1876, p. 2C0, t. 8, f . 24. 
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C. Jacobsenii Eoy in Bias. Desm. Windermere, 1884, p. 194 ; Cooke, Brit. 
Desm. 1887, p. 120, t. 43, f . 3 ; Nordst. Bomh. Desm. 1888, p. 200 ; Eoy 
& Bias. Scott. Desm. 1894, p. 168. 

Cells almost 1^ times as long as broad, sinus open 
but rounded at the apex; semicells more equally 
elliptic or oblong-elliptic. 

Length 28-45 ft; breadth 18-27^; breadth of isth- 
mus 4* 5-7 '5 ^. 

England. — Near Bowness, Westmoreland (Bissett). 

Scotland. — Slewdrum, Presswhin, Logie-Coldstone, 
and Glen Clunie, Aberdeen ; Crathes, and Dalbrake in 
Strachan, Kincardine {Bo]/ ^ Bissett). 

Geogr. Distribution. — Germany. Galicia in Austria. 
Norway. Sweden. Denmark. Bornholm. Central 
Africa. 

This form is of the same relative length and breadth as 
typical C. contractum, but differs in the more regularly elliptic 
semicells. It is scarcely to be separated from it. 

Var. eUipsoideum (Elfv.) West & G. S. West. 
(PI. LXI, figs. 28, 35.) 

Cosmarium eUipsoideum Elfv. Anteck. Fineka Desm. 1881, p. 13, t. 1,'£. 10 ; 

De Toni, SyU. Alg. 1889, p. 953 j West & G. S. West, Alg. S. England, 

1897, p. 491. 
Ursinella ellipsoidea Kuntze, Beyis. gen. plant. 1891, p. 924. 
Cosmarium contractum Kirchn. var. eUipsoideum (Elfv.) West & G. S. 

West, Alg. N. Ireland, 1902, p. 40. 

Cells shorter, not more than 1^ times as long as 
broad, semicells more exactly elliptic, although the apex 
is sometimes slightly flattened in the middle. Cell- wall 
usually smooth. 

Zygospore globose and smooth. 

Length 31-51 ft; breadth 24-42 ft; breadth of 
isthmus 7-12 ft; thickness 14*5-27 ft; diam. zygosp. 
29-36 ft. 

England. — Thursley Common, Surrey ! 

Walks. — Capel Curig, Carnarvonshire ! 

Scotland. — Skye, and also plankton of Loch Bair- 
ness, Inverness ! Plankton of Lochs Langabhat, 
an Tomain, and Stranabhat, Lewis, and of Lochs 
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Diracleet and a Mhorghain, Harris, Outer Hebrides ! 
Plankton of Loch Beosetter, Bressay, Shetlands ! 

Ieeland. — Small lakes between CUfden and Round- 
stone, Gal way ! 

Geogr. Distribution. — Germany. Sweden. Finland. 
N. Russia. Faeroes. Iceland. Australia. 

We do not think that C, ellipaoideum Elfv. differs sufficiently 
from C, contractum Kirchn. to warrant its separation as a 
distinct species, and we have therefore placed it as a variety 
of that species. It differs from typical C. contractum in 
having relatively shorter cells, with a less widely-open sinus, 
and more exactly elliptical semicells. It is very variable in 
size, and there are three forms worthy of special mention : 

(1) A form about half the normal size; length 22-23*5 )u; 
breadth 18-20 /u; breadth of isthmus 6'5-7'6/x; thickness 
11-12 /i. (PL LXI, figs. 30-32.) Not uncommon in the 
Scottish plankton. This form is probably identical with 
C. minutum Delp. ('Desm. subalp.^ 1877, p. 105 (sep.), t. 7, 
f . 37-39), and perhaps would be better placed as C. contractum 
var. minutum (Delp.). 

(2) A form of very variable size, with the sinus more closed 
(= (7. ellipsoideum Elfv. var. minor Eacib. Nonn. Desm. Polon. 
1885, p. 84, t. 10, f. 9; C proteiforms Turn. Freshw, Alg. 
E. India, 1893, p. 64, t. 9, f. 26); length 16-42 /u; breadth 
11-29 /u ; breadth of isthmus 4-8 /u ; thickness 8-16 /i. 
(PL LXI, fig. 33). This form we have observed from Thursley 
Common, Surrey. 

(3) A form in which the cells are slightly retuse in the 
middle of each apex; cell- wall delicately punctate; length 
S2 /jl; breadth 27*5 /u; breadth of isthmus 5*5/4 (PL LXI, 
fig. 29). This form we described and figured in 'Alg. 
N. Ireland,' 1902, p. 40, t. 2. f. 10. It might stand as " var. 
ellipsoideum forma retu^a.^' It was found at Glenties and in 
Lough Anna, Donegal. 

Var. Gartanense West & G. S. West. (PI. LXI, fig. 27.) 

C. contractum Eirohn. var. Oartanense West & G. S. West, Alg. N. Ireland, 
1902, p. 41, t. 2, £. 9. 

Cells larger and usually a little longer; semiceUs 
at the middle of the apex abruptly retuse-emarginate. 

Length 68 ft ; breadth 43-44 ft ; breadth of isthmus 
10 ft. 

Ireland. — Lough Gartan, Donegal ! 
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Var. Cracoviense Racib. 

C. contractum Kirchn. e. Cracoviense Racib. Nonn. Desm. Polon. 1885, p. 84, 
t. 10, f . 10 ; Roy & Bias. Scott. Desm. 1894, p. 44. 

Semicells obtrapezoid, sides divergent and almost 
straight, basal and upper angles rounded, apex slightly 
convex. 

Length 31-34 fi ; breadth 22-26 /u ; breadth of 
isthmus 8-9 ju; thickness 16*5-19 /u. 

Scotland. — Dinnet, Aberdeen {Boy Sf Bissett). 

29. Cosmarium subcontractum West & Gr. S. West. 
(PI. LXI, figs. 36, 37.) 

Cosmarium subcontractumW est and G. S. West, Further Oontrib. Preshw. 
Plankton Scott. Lochs, 1905, p. 484 [name only] ; Freshw. Alg. Ork- 
neys and Shetlands, 1905, p. 20, t. 1, f. 21. 

Cells small, a little longer than broad, very deeply 
constricted, sinus narrow near the apex but widely 
open outwards ; semicells obversely semicircular, with 
a broad and almost straight apex, upper lateral angles 
rounded ; side view of semicell circular. Vertical view 
elliptic, ratio of axes about 1 : 1*7. Cell- wall minutely 
pimctate. Chloroplasts axile with one central pyrenoid. 

Zygospore unknown. 

Length 32*5-34 ft; breadth 30-31-5 ft; breadth of 
isthmus 7-8*5 ft; thickness 15-15*5 ft. 

Scotland. — Bressay, Shetlands ! l,7'>^'^^ 

This species stands nearest to C. contractum Kirchn., but 
is distinguished by its broad, truncate apex. This feature 
causes the cells to be proportionately shorter. 

30. Cosmarium subaversum Borge. 
(PI. LXI, fig. 38.) 

Cosmarium suhaversum Borge, Algologiska Notiser, 1897, p. 211, t. 3, f. 1. 

Cells small, about 1^ times longer than broad, 
moderately constricted, sinus open and subrectangular ; 
semicells obsemicircular, upper angles well rounded. 
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npex slightly convex. Side view of semicell subcir- 
cular. Vertical view broadly elliptic, ratio of axes 
about 1 : 1*2. Cell- wall smooth. 

Zygospore unknown. 

Length 24*5-26 ft; breadth 18-19'5 ft; breadth of 
isthmus 9 ft. 

Scotland. — Mull in Argyll ; in plankton {Barge). 

C. subaversitm Borge should be compared with C, aversum 
West & G. S. West, a species described from Madagascar, 
lb is distinguished from that species by its much broader 
isthmus, by the more convex apices of the semicells, and by 
the elliptical vertical view. The cell-wall also is smooth, 
whereas that of C aversum is irregularly punctate. 

31. Cosmarimn tetrachondrum Lund. 
(PI. LXTI, fig. 1.) 

Co»marium tetrachond-nLm Lund. Desm. Suec 1871, p. 38, t. 3, f . 2 ; Nordst. 
Norges Desm. 1873, p. 17 ; Jacobs. Desm. Danem. 1876, p. 195 ; Cooke, 
Brit. Desm. 1886, p. 89, t. 37, f. 5 ; De Toni, Syll. Al^. 1889, p. 956 ; Roy 
& Biss. Scott. Desm. 1894, p. 176; Nordst. Index Desm. 1896, p. 263; 
West and G. S. West, Alg. N. Ireland, 1902, p. 33. 

Ursinella trachondra Kuntze, Re vis. gon. plant. 1891, p. 925. 

Cells small, about 1^ times as broad as long, very 
deeply constricted, sinus very narrow and linear ; 
semicells transversely semi-elliptic (or very depressed- 
subsemicircular), basal angles rounded, apex truncate- 
convex, with a granule just above and near the 
extremity of each linear sinus. Side view of semicell 
circular with a basal granule on each side. Vertical 
view elliptic, ratio of axes about 1 : 2'25, with two 
granules on each side rather far apart. Cell-wall 
smooth. Chloroplasts axile, with only one pyrenoid. 

Zygospore globose and smooth, sometimes showing 
a tendency to elongate irregularly. 

Length 20*5 /ll; breadth 23-26'3 ft; breadth of isth- 
mus 6-7 ft; thickness 10'7ft. 

England. — Near Chapel Wood, S.E. Surrey ! 

Scotland. — Ross, Banff, Aberdeen, Kincardine, For- 
far, and Perth ; near Kingshouse, Argyll ; zygospores 
from Deeside, Aberdeen {Roij Sf Bissett). 



Digitized by 



Google 



176 BRITISH DESMIDIACEiE. 

Ireland. — Lough Gartan, Donegal ! Tipperary 
(Archer). 

Geogr. BistHhution. — G-alicia in Austria. Poland. 
S. Russia. Norway. Sweden. Denmark. 

32. Cosmarimn depressmn (Nag.) Lund. 
(PL LXII, figs. 2-5.) 

Euastrwrn {Tetracantliium) depressimi Nag. Qfitt. Einzell. Alg. 1840, 
p. 114, t. 7 0, f. 2. 

Cosmarium depressum (Nag.) Lund. Desm. Suec. 1871, p. 38; Kirchn. 
Alg. Schles. 1878, p. 148 ; Wolle Desm. U. S. 1884, p. 64, t. 50, f . 10-12 ; 
Hansg. Prodr. Algenfl. B5hm. 1888, p. 195 ; De Toni, Syll. Alg. 1889, 
p. 940; Eoyife Biss. Scott. Desm. 1894, p. 45; Nordst. Index Desm. 
1896, p. 101 ; West & a. S. West, Freshw. Alg. Orkneys and Shetlands, 
1905, p. 20. 

Staurastrvm convergens (Ehrenb.) Menegh. (3 inenms Jacobs. Desm. 
Danem. 1876, p. 203. 

Cosmarium Scenedesmus Delp. Desm. subalp. 1877, p. 5, t. 7, f . 28-34 ; 
Wolle, Desm. U. S. 1884, p. 59, t. 50, f . 7-9 ; De Toni. Syll. Alg. 1889, 
p. 956; West, Alg. N. Wales, 1890, p. 288 ; Add. Alg. W. Yorks. 1891, 
p. 246 ; Alg. W. Ireland, 1892, p. 145 ; Alg. Eng. Lake Distr. 1892, 
p. 725 ; Nordst. Index Desm. 1896, p. 229 ; West & G. S. West, Alg. S. 
England, 1897, p. 486 ; Alga-fl. Yorks. 1900, p. 73 ; Alg. N: Ireland, 
1902, p. 83 ; Scott. Freshw. Plankton, 1, 1903, p. 526. 

Ursinella depressa Kontze, Bevls. gen. plant. 1891, p. 924. 

U. Scenedesmus Kuntze, 1. c. p. 925. 

Cosmarium Scenedesmus Delp. forma punctata West, Alg. W. Ireland, 
1892, p. 145 ; Turner, Freshw. Alg. E. India, 1893, p. 60, t. 8, f. 61 
["Ppunctatum"]. 

Cells rather small, a little broader than long, deeply 
constricted, sinus narrowly linear, opening outwards ; 
semicells depressed, transversely subelliptic, apex con- 
vex-truncate, sides of semicells rounded. Side view of 
semicell circular. Vertical view elliptic, ratio of axes 
about 1 : 2'2. Cell-wall finely punctulate. Chloro- 
plasts axile, each with one pyrenoid. 

Zygospore globose or ellipsoid, smooth. 

Length 37-43 /i; breadth 40-50 /* ; breadth of isth- 
mus 12-14 u; thickness 17*5-20 /u; diam. zygosp. about 
35 ju. 

England. — Malham Tarn, W. Yorks! Skipwith 
Common, E. Yorks! Epping Forest, Essex! Thursley 
Common, Surrey ! 

Wales. — Capel Curig, Llyn Idwal, and Llyn Ogwen, 
Carnarvonshire I 
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Scotland. — Sutherland !, Ross, Inverness !, Aber- 
deen, Perth ! {Boy Sf Bissett). Lewis and Harris, 
Outer Hebrides ! Orkneys ! Shetlands ! Not uncommon 
in the plankton ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! Dub- 
lin and Wicklow (Archer). Londonderry ! 

Geogr. Distribution. — G-ermany. Galicia in Austria. 
Italy. Faeroes. Greenland. India. Ceylon. Burmah. 
New Zealand (var.). Australia. Abyssinia. United 
States. 

There appears to be no doubt of the almost strict identity 
of " Euaatrum depressum Nag/^ (1849) and " Cosmarium 
Scenedesmtis Delp." (1877). Lundell first pointed out the 
affinities of this Desmid, and also placed it under the genus 
Cosmarium as C. depressum Nag. (Lund.). 



ix-*^ 



C depressum is distinguished from C. Phmecdus by its 
proportionately greater breadth, by its depressed- elliptic 
semicells (not reniform), and by the absence of a central 
protuberance. It also bears a great resemblance to Arthro- 
desmus convergens Ehrenb. without the spines, and Jacobsen 
actually referred it to this species as *^var. iuermis.^' 

Var. achondrum (Boldt) West & G. S. West. (PL 
LXII, figs. 6-9.) 

C. Phaseolvs Br^b. var. achondrum Boldt, Sibir. Chlorophy. 1885, p. 103, 

t. 5, f . 7 ; De Toni, Syll. Alg. 1889, p. 1002 ; Schmidle, Beitr. Algenfl. 

Sohwarzwald. u. Eheineb. 1893, p. 102, t. 5, f. 11 ; B5rg. Freshw. Alg. 

Ostgranl. 1894, p. 19, 1. 1, f. 13 ; Eoy & Bisa. Scott. Desm. 1894, p. 171. 
C. deprestum (Na^.) Lund. var. achondrum (Boldt) "West & Gt. S. West, 

Further Contrib. Freshw. Plankton Scott. Lochs, 1905, p. 484. 

Cells as long as broad, or nearly so ; semicells sub- 
hexagonal-elliptic, apex broader and more truncate. 

Length 37-51 /« ; breadth 40-51 fi ; breadth of isth- 
mus 12-17 /i ; thickness 22-23 a*. 

England. — Malham Tarn, W. Yorks I 

Wales. — Capel Curig Lakes, Carnarvonshire ! 

Scotland. — Near Loch Coruisk in Skye, Inverness 
{Boy Sf Bissett), Mull in Argyll {Borge). General in 
the plankton of the mainland and the Outer Hebrides ! 

Ireland. — ^Lough Gartan, Donegal ! Lakes between 
Clif den and Roundstone, Galway ! 

VOL. ir. 12 
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• Geogr. Distributimi. — Germany. Galicia in Austria. 
Norway. Sweden. Bornholm. Finland. Faeroes. 
Iceland. Spitzbergen. Uruguay. 

There are two very strong reasons for referring this variety 
to C, depressum (Nag.) Lund, rather than to C, PKaseolua 
Breb. In the first place, there is an entire absence of the 
central protuberance which is a characteristic feature of all 
forma of C. Phaseoltcs; secondly, it is associated in large 
numbers with numerous specimens of C, depressum in the 
plankton of many of the lakes of the British Islands. Numer- 
ous intermediate forms occur in the plankton which clearly 
connect it with the more rounded typical forms of C. depressum. 
It is very variable in size and also in the width of its isthmus. 

Var. reniforme var. twv. (PI. LXII, fig. 10.) 

Cells rather smaU; semicells narrowly reniform, 
sinus slightly open. 

Length 21 /x ; breadth 26 ^J^ ; breadth of isthmus 
6'5 ju. 

England. — Helvelljm, Westmoreland ! 

This variety differs from C. suhdepressum West & 6. S. 
West in the open sinus, the smooth cell-wall, and the 
presence of only one pyrenoid in each semicell. 



J 



33. Cosmarium subquadrans sp. nov. 
(PI. LXII, figs. 11-13.) 

Cells small, a little broader than long, oblong- 
quadrate, very deeply constricted, sinus very narrowly 
linear, slightly dilated at the extremity; semicells 
transversely oblong, basal angles obtuse, sides almost 
parallel in the lower half, upper half well rounded to 
form the upper angles, apex broad and truncate 
(slightly convex). Side view of semicell circular. 
Vertical view fusiform elliptic, ratio of axes about 
1 : 2*14. Cell-wall smooth. Chloroplasts axile, each 
with two pyrenoids. 

Zygospore unknown. 
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Length 21-5-25 /i; breadth 26-5-30 /i; breadth of 
isthmus 6'5-8-7ft; thickness 14 ft. 

England. — Near Bowness, Westmoreland ! 

Ireland. — Small lakes between Clifden and Round- 
stone, Galway ! 

This species comes near to C, quadraiis Turn., but differs 
in being less quadrate, in its proportionately greater breadth, 
in the more rounded upper angles of the semicells, and con- 
sequently in the much shorter sides. The cell-wall also is 
smooth. 

It should also be compared with C, suhdepressum West & 

jQ. S. West {' Some N. Amer. Desm.' 1896, p. 247, t. 15, f. 15), 

from which it is distinguished by the angular form of its 

semicells, by the stouter vertical view, and by the smooth 

cell-wall. 

34. Cosmarium succisum West. 
(PI. LXII, figs. 14-16.) 

Cosmarium succiawm West, Alg. W. Ireland, 1892, p. 146, t. 20, f . 22, 23 ; 

Nordst. Index Deem. 1896, p. 248 ; West & G. S. West, Alg. S. England, 

1897, p. 486 ; Alga-fl. Yorks. 1900, p. 91. 
C. tinctum Balfs var. succisum West & G. S. West, Alg. N. Ireland, 1902, 

p. 34. 

Cells minute, about as long as broad, moderately 
constricted, sinus open, witb a short, narrow ex- 
tremity ; semicells trapeziform-elliptic, angles rounded, 
sides slightly retuse, apex broadly truncate (or very 
slightly concave). Side view of semicell circular. 
Vertical view elliptic, very slightly subtumid at the 
middle on each side. Cell- wall smooth and of a yellow 
or reddish-brown colour. Chloroplasts axile with one 
pyrenoid. 

Zygospore unknown. 

Length 10-12-5 ft; breadth 11-12'5/a; breadth of 
isthmus 3'75-5 ft; thickness 6 ft. 

England. — Wigton Moor, W. Yorks I Riccall and 
Skipwith Commons, E. Yorks ! Puttenham Common, 
Surrey ! 

Wales. — Capel Curig, Carnarvonshire ! 

Ikeland. — Near Glenties and Lough Anna, Donegal ! 
Creggan and Derryclare Loughs, and Clifden, Galway ! 
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Lough Deryadd, Armagh ! Slieve Donard and Slieve 
Beamagh, Down! i L L-i*ir 

This species is distinguished at once from G, tintttcm Ralfa 
by the form of its semicells both in the front and the vertical 
view. 3r 7- if " 

It differs from C. abbreviattcm Racib. in its smaller size, its 
different sinus, its relatively greater length, in the form of 
its semicells, the slight central protuberance of the vertical^ f 
view, and the colour of its cell-wall. From C. pseudobiremum r' 
Boldt, it is distinguished by the form of its semicells, having 
the apex more truncate, by the less tumid vertical view, by 
its smaller size, and by the reddish-brown cell- wall. 

35. Cosmarimn subretusiforme West & Gr. S. West. 
(PI. LXII, fig. 19.) 

CosmaHum suhretusifomve West & Gt. S. West, New Brit. Freshw. Al^j. 
1894. p. 5, 1. 1, f. 20 ; Nordst. Index Desm. 1896, p. 247. 

Cells very minute, 1^ times longer than broad, 
moderately constricted, sinus open and obtuse ; semi- 
cells subrectangular, basal angles broadly rounded, 
upper part of sides retuse, upper angles acute, apex 
broadly truncate and straight. Side view of semicell 
elliptic-subcircular. Vertical view elliptic with sub- 
acute poles, ratio of axes about 1 : 2*2. Cell-wall 
smooth. 

Zygospore unknown. 

Length 7*8-8 ft; breadth 6*2-6*5/i; breadth of apex 
5*5 fi ; breadth of isthmus 4*5 /i ; thickness 3 fi. 

England. — Borrowdale, Cumberland ! 

This minute species approaclies Cosmarmm rehisiforme 
(Wille) Gutw. in its front view, but is distinguisb€^a by its 
much smaller size, its broader apices, and its Afferent side 
and vertical views. 

36. Cosmarium retu8ifonne^(Wille) Gutw. 
(PL LXII, figs. 17, 18.) 

Cosmarium Hammeri Eeinsch var. retusifomie Wille, Norg^ Ferskv. Alg. 

1880, p. 32, t. 1, f . 16. 
C. retusifomie (WiUe) Gutw. Wahr. d. Prioritat, 1890, p. 69; Flor. Glon. 

Okolic Lwowa, 1891, p. 55, t. 2, f. 12. 
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Cells small, a little longer than broad, deeply con- 
stricted, sinus narrow, opening outwards; semicells 
truncate-subpyramidate, lower half of sides rounded, 
upper half markedly retuse, apex widely truncate and 
straight, upper angles sharp and rectangular. Side view 
of semicell ovate, upper part of sides retuse. Vertical 
view elliptic, inflated at the middle on each side. Cell- 
wall smooth. Chloroplasts axile, with one pyrenoid. 

Zygospore imknown. 

Length 22-5-24 /a; breadth 19-19-5 /a; breadth of 
isthmus 6-7 ft; breadth of apex 9-12 /i; thickness 
12-13 fi. 

Ireland. — Ballynahinch, Galway ! 

Geogr. Distribution. — Austria (var.) and Galicia. 
Poland. Central Africa. United State^STBrazil (var.). 

This species bears some resemblance to C\ retiisum (Perty) 
Rabelih., but the latter is larger, more deeply constricted, 
with a more produced apical part of the semicells, which is 
not so wide, and is also sparsely furnished with granules. 
C, retiLsiforme differs from C, Hijimmeri in its more open sinus, 
its abruptly-truncate apex, its feharp superior angles, and in 
its smaller size. y 

37. Cosmarimn Hammeri Reinsch. 
(PL LXII, figs. 20, 21.) 

Cosmarium Hammeri Eeinsch, Spec. Gen. Alg. 1867, p. 115, t. 22 B, I, 
f. 1-10 [inclusive of A. majus and B. \nUrm€dium']\ Lund. Desm. 
Suec. 1871, p. 37 : WoUe, Desm. U. S. 1884, p. 79, t. 18, f . 27 ; Cooke, 
Brit. Desm. 1886, p. 81 ; Hansgirg, Prodr. Algenfl. B5hm. 1888, p. 194; 
De Toni, Syll. Alg. 1889, p. 936 ; West, Alg. N. Wales, 1890, p. 288 ; 
Alg. W. Ireland, 1892, p. 142; Alg. Eng. Lake Distr. 1892, p. 724; 
Boy & Biss. Scott. Desm. 1894, p. 103 ; West & G. S. West, Some 
N. Amer. Desm. 1896, p. 246 ; Nordst. Index Desm. 1896, p. 187 ; West 
& G. S. West, Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, p. 74 ; 
Alg. N. Ireland, 1902, p. 32. 

THdymidium (Cosmurium) Hammeri A. m^ijus Beinsch, Algenfl. Frank. 
1867, p. Ill, t. 10, f. 1. 

Euastrum Hammeri Cohn, Desm. Bong. 1879, p. 270. 

Ursinella Hammeri Euntze, Eevis. gen. plant. 1891, p. 924. 

Cells of moderate size, about 1^ times longer than 
broad, subhexagonal, deeply constricted, sinus narrowly 
linear with a dilated apex, opening outwards ; semi- 
cells truncate-pyramidate, basal angles well rounded. 
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upper part of sides suddenly convergiug and slightly 
retuse, upper angles rounded, apex broadly truncate, 
straight or slightly retuse. Side view of semicell 
elliptic-ovate. Vertical view elliptic, ratio of axes 
about 1:1-8. Cell- wall smooth. Chloroplasts axile 
with one pyrenoid. 

Zygospore unknown. 

Length 40-50 fi ; breadth 27-35 fi ; breadth of 
isthmus 11-13 fi; 

England. — Westmoreland! (Bissett). W. Yorks. 

Wales. — Near Bodorgan, Anglesey ! 

Scotland. — Near Rhiconich, Sutherland ! 

Ireland. — Galway ! Dublin and Wicklow {Archei*.) 

Geogr. Distribution, — France. Germany. Galicia 
in Austria. Hungary. Italy. Portugal. Norway. 
Sweden. Denmark. N. and S. Russia. Finland. 
Siberia. Greenland. Central China. Japan. India. 
Ceylon. Burmah. Sumatra (form). New Zealand 
(var.). Australia. Central and E. Africa. United 
States. Brazil. Paraguay. Patagonia. 

Despite its world-wide distribution the form of C. Hammeri 
described by Reinsch as " A. majns ^' is a very rare British 
Desinid. This form we regard as the type of the species, and 
it possesses an elliptical vertical view with no trace of a 
median inflation. 

Var. homalodermmn (Nordst.) noh. (PI. LXII, 
figs. 22, 23.) 

Cotmarium pyramidatum Br6b. forma inUnmedia Nordst. Norges Deem. 

1873, p. 19. 
Cosmarium homalodemium Nordst. Desm. Arctose, 1875, p. 18, t. 6, f . 4 ; 

Desm. Ital. 1876, p. 34; WoUe, Desm. U. S. 1884, p. 81, t. 17, f. 19, 20; 

Cooke, Brit. Desm. 1886, p. 82, t. 36, f. 7; De Toni, Syll. Algar. 

1889, p. 1043 ; West, Alg. N. Yorks. 1889, p. 292 ; Alg. N. Wales, 1890, 

p. 288 ; Roy & Biss. Scott. Desm. 1894, p. 104 ; Nordst. Index Desm. 

1896, p. 141. 
C. homalodermum Nordst. var. rotundatum Wille, Ferskv. Alg. Nov. Semlja, 

1879, p. 36, t. 12, f . 18. 
Ursinella homaloderma Kuntze, Bevis. gen. plant. 1891, p. 924. 

Cells rather larger, sometimes shorter ; vertical view 
slightly tumid at the middle on each side ; side view 
of semicell more ovate (sometimes subspherical) ; cell- 
wall thicker, very finely and often indistinctly punctate. 
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Length 54-66 fi : breadth 48-51 fi ; breadth of apex 
about 19-20/4 ; breadth of isthmus 18-19 /i; thickness 
29-34/1. 

England. — Westmoreland ! W., N., and E. Yorks ! 
Devon (Bennett). Cornwall ! (Marquand). 

Wales. — Moel Siabod, Snowdon, and Yr Orsedd, 
Carnarvonshire I Dolgelly, Merioneth ! 

Scotland. — Ross, Inverness, Aberdeen, Kincardine, 
Forfar!, Perth, Stirling, Argyll (Boy Sf Bissett). 
Sutherland ! Orkneys ! 

Ireland. — Donegal ! Galway ! Kerry ! 

Geogr. Distnbution. — Germany. Norway. Sweden. 
Greenland. Spitzbergen. Nova Zembla. N. Russia. 
Faeroes. India. 

This variety diifers principally from C. Eammeri in its 
larger size and in the tumid vertical view. It is, however, 
very variable, especially with regard to the sides of the 
semicells and the apex. The latter may be slightly retuse, 
straight, or convex, and the apices of the semicells of one 
individual may differ considerably. 

In Britain it is found mostly in subalpine localities, 
especially in mountain springs and in the vicinity of dripping 
rocks. 

We have included in this variety " 0. homalodeitnum var. 
rotundatum Wille " as the side view of the semicell is some- 
what variable. Intermediate stages can be met with between 
a subcircular and an ovate side view. Borgesen also finds 
this Desmid to be very variable in the Faeroes, and to reach a 
length of 70 /u and a breadth of 58/1 {vide ^Freshw. Alg. 
Faeroes/ 1901, p. 222). 

Var. protuberans West & G. S. West. (PI. LXII, 
figs. 24, 25.) 

C. HammeH Eeinsch. var. "with inflated sides " WoUe, Desm. U.S. 1884, 

t. 18, f . 86-38. 
C. Hammeri Reinsch var. protuherana West and G. S. West, Some N. Amer. 

Desm. 1896, p. 246, t. 14, f . 85. 

Cells rather small; vertical view with a median 
tumour on each side. 

Zygospore globose, furnished with numerous, simple 
spines, which are dilated at the base. 
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Length 24-35 ft; breadth 18*5-21-5)u; breadth of 
isthmus 7-7*5 /I ; thickness 11-12-5 /i; diam. zjgosp. 
without spines 30 /i, with spines 46 ft. 

Scotland. — Harris, Outer Hebrides ! 

Geogr. Distribution. — United States. 

In the zygospore we examined (from the United States) the 
apices of the spines were simple, but Wolle has figured a 
zygospore in which the spines are furcate. 

Var. Hibemicum Cooke. 

C. Hammeri forma, Crowe in Quart. Joum. Micr. Sci. 1873, p. 435. 
C Hammeri var. Hibemicum Cooke, Brit. Desm. 1886, p. 81. 

Cells about 1^ times longer than broad, apices 
convex- truncate ; in the side view with a minute tooth- 
like protuberance visible at the constriction. 

Ireland. — Arklow, Co. Wicklow {Grmve). 

38. Cosmarimn Nymannianum Grun. 
(PI. LXII, figs. 26, 27.) 

Co9marium Nym^annianum Grun. in Babenh. Flor. Europ. Alg. Ill, 1868, 
p. 166 ; Lund Desm. Sueo. 1871, p. 36, t. 3, f . 1 ; WoUe, Desm. U. S. 
1884, p. 79 ; Cooke, Brit. Desm. 1886, p. 82, t. 36, f . 1 ; De Toni, SyU. 
Alg. 1889, p. 964 ; West, Alg. W. Ireland, 1892, p. 142 ; Alg. Eng. Lake 
Distr. 1892, p. 724 ; Eoy & Biss. Scott. Desm. 1894, p. 169 j Nordst. 
Index Desm. 1896, p. 184 ; West & G. S. West, Alg. S. England, 1897, 
p. 485; Alga-fl. Yorks. 1900, p. 78; Alg. N. Ireland, 1902, p. 82; 
Freshw. Alg. Ceylon, 1902, p. 161. 

Ursinella Nymanniana Euntze, Bevis. gen. plant. 1891, p. 926. 

Cells rather small, elongate-subhexagonal, about 1^ 
times longer than broad, deeply constricted, sinus 
narrowly linear with a dilated extremity; semicells 
truncate-pyramidate, basal angles rounded, lower half 
of sides convex, upper half concave, upper angles 
rounded, apex retuse, in the centre with a large and 
conspicuous scrobiculation. Side view of semicell 
subcircular. Vertical view subrhomboid-elliptic, at the 
middle on each side thickened and showing the large 
scrobiculation, ratio of axes about 1 : 1'8. Cell-wall 
distinctly punctate. Chloroplasts axile, each with one 
pyrenoid. 

Zygospore unknown. 
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Length 44-48 ft; breadth 33-36*5 ft; breadth of 
apex 2i fi; breadth of isthmus 7*6-9*6 /i; thickness 
20-22 iJL. 

Engla]^d. — Elter Water, Westmoreland! {BissMt). 
Keighley Tarn, W. Yorks! Great Shiinnor Fell, 
N. Yorks ! Thursley Common, Surrey ! Hants 
(Joshua). Cornwall (Joshua). 

Wales. — Moel Siabod!, Capel Curig (Coohe Sf Wills)^ 
and Llyn Teyrn on Snowdon ! , Carnarvonshire. 

Scotland. — Sutherland ! , Ross, Inverness, Aberdeen, 
Kincardine, Forfar, Perth, Argyll, Arran( Roy ^ ^i^j^e^/). 
Orkneys ! 

Ireland. — Near Loughs Magrath and G-lentornan, 
Donegal ! Oorid Lough and Ballynahinch, Galway ! 
Glen Caragh, Castletown, and Lower Lake of Killarney, 
Kerry ! Dublin and Wicklow (Archer). 

Geogr. Distribution, — France. Germany. Galicia in 
^ Austria. Norway. Sweden. Denmark. Poland. 

^ S. Eussia. Faeroes. Ceylon. United States. 

C, Nymannianum bears considerable resemblance to 
Qy /to *-^ C . Hammeriy but can be distinguished by its punctate cell- 
Q wall and by the large scrobiculation in the centre of the semi- 
cells. 

Joshua reports the zygospores of this species from Alton, 
Hants, and from Cornwall, but neither describes nor figures 
them [vide Joshua, 'Notes Brit. Desm. II,' 1883). 

, 39. Cosmarium trilobulatmn Reinsch. 

(PL LXII, figs. 28-30.) 

Cosmarium trilobulatum Reinsch, Spec. Gen. Alg. 1867, p. 118, t. 22 a II, 
f. 1-6 ; Lirnd. Desm. Suec. 1871, p. 42 ; De Toni, SyU. Alg. 1889, p. 960 
West, Alg. W. Ireland, 1892, p. 143 ; Alg. Eng. Lake Distr. 1892, p. 724 
Roy & Biss. Scott. Desm. 1894, p. 176 ; Nordst. Index Desm. 1896, p. 250 
West & G. S. West, Alg. S. England, 1897, p. 485. 

Didymidium ( Coswariitm) trilohulatum Reinsch, Algenfl. Franken, 1867, 
p. 116, t. 9, f. 6. 

Urainella trilohulata Kuntze, Revis. gen. plant. 1891, p. 925. 

Cells very small, a little longer than broad up to 
almost 1^ times longer than broad, deeply constricted, 
sinus narrowly linear with a slightly-dilated extremity; 
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semicells somewhat three-lobed, lobes short, subrect- 
angular with rounded angles, apical lobe widest, apex 
straight or slightly convex, incisions between lobes 
wide and shallow. Side view of semicell broadly sub- 
elliptic. Vertical view elliptic, ratio of axes about 
1 : 2. Cell- wall smooth. Chloroplasts axile with one 
pyrenoid. 

Zygospore unknown. 

Length 20-23 /i; breadth 13-20 /i; breadth of 
isthmus 3'8-4'4' fi; thickness 6-7*5 fi. 

England. — ^Bowness, Westmoreland ! New Forest, 
Hants ! 

Scotland. — Corbie Loch north, and Springhill west 
of Aberdeen ; Loch of Lumgair near Stonehaven, 
Kincardine ; Buchanty in Fowlis Wester, Perth {Boy 
^* Blssett). Hoy, Orkneys ! Near Scalloway, Shetlands ! 

Ireland. — Cloonee Lough, Kerry ! 

Geogr. Distrihidion. — France. Germany. Himgary. 
N. Russia. Poland. Norway. Sweden. New Zealand. 
Madagascar. Central and E. Africa. Brazil. 

This species should be compared with C. Pokoniyanuvi. 

40. Cosmarium granatum Br^b. 
(PI. LXIII, figs. 1-3.) 

CoamaHum granatvm Breb. in Balfs' Brit. Deem. 1848, p. 96, t. 32, f. 6; 
Br6b. Liste Deem. 1856, p. 126 ; Arch, in Pritch. Infus. 1861, p. 782 ; 
Rabenh. Flor. Europ. Alg. Ill, 1868, p. 162 ; Nordst. Deem. Arctose, 
1875, p. 19 ; Kirchn. Alg. Schles. 1878, p. 147 ; WoUe, Deem. U. S. 1884, 
p. 60, t. 50, f. 13 ; Cooke, Brit. Deem. 1886, p. 83, t. 36, f. 9 ; Hansg. 
Prodr. Algenfl. B5hm. 1888, p. 192 ; Boldt, Desmid GrOnland, 1888, 
p. 12 ; Nordst. Bornh. Desm. 1888, p. 198 ; Freshw. Alg. N. Zeal. 1888, 
p. 56; De Toni, SyU. Alg. 1889, p. 931; West, Alg. N. Wales, 1890, 
p. 288 ; Heimerl, Desm. alpin. 1891, p. 596 ; Borge, Bidr. Siber. Chlor. 

1891, p. 12 ; Chlor. Norska Finmark. 1892, p. 12 ; West. Alg. W. Ireland, 

1892, p. 143 ; Alg. Eng. Lake Distr. p. 724 ; Roy & Biss. Scott. Desm. 
1894, p. 102; West & G. S. West, Alg. Madag. 1895, p. 54; Nordst. 
Index Desm. 1896, p. 133 ; West & G. S. West, Welw. Afric. Freshw. 
Alg. 1897, p. 113; Alg. S. England, 1897, p. 485; G. S. West, Alga-fl. 
Cambr. 1899, p. 115 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 78 j 
Alg. N. Ireland, 1902, p. 32 ; Freshw. Alg. Ceylon, 1902, p. 162 ; Scott. 
Freshw. Plankton, I, 1903. p. 526 ; Further Contrib. Freshw. Plankton 
Scott. Lochs, 1905, p. 484. 

Vidymidium (Cosmarium) granatum Reinsch, Algenfl. Frank, 1867, p. 109. 
Cosmarium granatum Breb. a. typicum Elebs, Desm. Ostpreuss, 1879, p. 32. 
Euastrum {Cosmarium) granatum Gay, Monogr. loc. Conj. 1884, p. 59. 
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Cosmarium granatum Br^b. var. concavum Lagerh. Contrib. a\g. Ecuad. 

1890, p. 282. 
Ursinella granata Kuntze, Bevis. gen. plant. 1891, p. 924. 

Cells small, about 1^ times as long as broad, sub- 
rhomboid-elliptic, deeply constricted, sinus narrowly 
linear, slightly dilated at the apex ; semicells truncate- 
pyramidate, basal angles rounded-subrectangular, sides 
at the base subparaUel, then converging towards the 
apex, commonly straight or slightly convex (rarely 
sUghtly concave), upper angles obtuse, apex narrowly 
truncate and straight. Side view of semicell elliptic- 
ovate. Vertical view elliptic, ratio of axes about 
1 : 1*6. Cell-wall finely punctate. Chloroplasts axile, 
each with one pyrenoid. 

Zygospore unknown. 

Length 26-47 fi ; breadth 19-30 fi ; breadth of isth- 
mus 6-9 ft; thickness 10-5-17*5 /i. 

England. — Cumberland! Westmoreland! (Bissett). 
W., jN"., and E. Yorks ! Lancashire ! Lincolnshire ! 
Essex! Cambridgeshire! Gloucester! (Coo/t^). Sur- 
rey ! Kent ! Hajits ! Devon ! Cornwall ! (lial/.s), 

Wales. — Capel Curig ! {Coolie ^ Wills), Bethesda I, 
and Llyn Padam ! , Carnarvonshire. Dolgelly, Merio- 
neth (lialfs). 

Scotland. — General ! {Roy ^' Bissett). Not uncom- 
mon in the plankton ! Orkneys ! Shetlands ! 

Ireland. — General ! 

Oeor/r. Distnbution, — France. Germany. Austria 
and Galicia. Poland. Hungary. Italy. Bosnia. 
Portugal. Norway. Sweden. Denmark. Bornholm. 
Finland. N. and S. Russia. Siberia. Faeroes. 
Iceland. Greenland. Spitzbergen. Nova Zembla. 
Afghanistan. Kordofan. India. Ceylon. Burmah. 
Central China. New Zealand. Australia. W., Cen- 
tral, and E. Africa. Madagascar. United States. 
West Indies. Ecuador (var.). Brazil. Paraguay 
(var.). Argentina. Patagonia. 

C. granatum Breb. is one of the most widely distributed of 
all Desniids, being found in every part of the globe which 
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has been botanically investigated. As would be expected 
from its cosmopolitan distribution, it exhibits a considerable 
amount of variation, and some fifteen named varieties have 
been described by different authors. 

In its most typical form the basal angles of the semicells 
are rectangular, and the upper portions of the sides are 
straight and rapidly converging to a somewhat narrow, sub- 
truncate apex. The sides are, however, frequently concave 
in their upper portions, this form having been named " var. 
concavum'^ by Lagerheim. As there is every intermediate 
condition we do not think the forms with the concave sides 
constitute a variety worthy of a special name. 

Another form, which is sometimes met with abundantly, 
possesses slightly inflated semicells, so that the sides are 
distinctly convex and the apex is not so evidently subtrun- 
cate. This form has been figured by Gutwinski ('Nagj. 
dosel. Bosni Hercegovin. halugam.' 1896, p. 374, t. 1, f. 2 a') 
and by Borge ('Subfoss. sotv. alg. Gotl.' 1892, t. 1, f. 4). 

Var. subgranatmn Nordst. (PI. LXIII, figs. 5-8.) 

C. granatum Breb. var. suhgranatum Nordst. Alg. aq. dulc. et Char. 
Sandvic. 1878, p. 18, t. 2, f. 8; De Toni, Syll. Alg. 1889, p. 932; West, 
Alg. W. Ireland, 1892, p. 143 ; in Naturalist, 1893, p. 213 ; Johns. Rare 
Desm. U.S. II, 1895, p. 293, t. 239, f. 16 ; Nordst. Index Desni. 1896, 
p. 135 ; West & G. S. West, Alga-fl. Yorks. 1900, p. 79 ; Alg. N. Ireland, 
1902, p. 32. 

Semicells near the base at first diverging for a short 
distance, then with the lateral margins converging and 
l--2-undulate, apex very narrowly truncate; vertical 
view narrowly elliptic and slightly tumid at the middle 
on each side. 

Zygospore globose, furnished with a few short simple 
spines, each spine arising from the apex of a depressed- 
conical projection. 

Length 24-30 /a; breadth 17-22 /a; breadth of isth- 
mus 6-9 II ; thickness 13-14 /i; diam. zjgosp. without 
spines 25-29 /i, with spines 32-34*5 fi. 

England. — Westmoreland ! W., N., and E. Yorks ! 
Lincolnshire ! Essex ! Cambridgeshire ! Gloucester 
(with zygospores from near Cirencester) ! Surrey I 
Devon ! Cornwall ! 

Scotland. — Largs and Cumbrae, Ayrshire ! Suther- 
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land ! Inverness ! Orkneys ! Shetlands ! Some- 
times in the plankton ! 

Ireland. — Donegal I Majo ! Galway ! Down ! 
Louth ! Tyrone I 

Geogr. Distributio7i. — France. Galicia in Austria. 
Bosnia. Sweden. Sandwich Is. New Zealand. 
United States. Brazil. Paraguay. Argentina. 

In the British Islands this variety is almost as generally 
distributed as the type. 

Some small forms were observed from Cambridgeshire 
intermediate in character between C, granatum var. suhgratux- 
turn and C. granatoides Schmidle (^ Chlorophy.-Fl. Torfstiche 
Virnheim/ 1894, p. 52, t. 7, f. 12; C. Meneghinii -yslv. grana- 
toides Schmidle, ^ Beitr. Algenfl. Schwarzwald. u. Rheineb./ 
1893, p. 28, t. 6, f. 15). Consult G. S. West, ^Alga-fl. Cambr.,' 
1899, p. 115. It is most probable that "C granatoides'^ is 
only one of the numerous varieties of C granatum, 

Var. elongatum Nordst. (PI. LXIII, fig. 10.) 

C. granatum Br6b. var. elongatum Nordst. Desm. Spetsb. 1872, p. 29, t. 6, 
f. 6; Desm. Ital. 1876, p. 32; Schaarschm. Afghan. Alg. 1884, p. 247 ; 
Boldt, Desmid. Grdnland, 1888, p. 12; Boy & Biss. Scott. Desm. 1894, 
p. 102. 

Cells twice as long as broad, less deeply constricted ; 
semicells somewhat elongated on the basal part. 

Length 48-59 fx ; breadth 25-2-29 /i ; breadth of 
isthmus 14 ft. 

Scotland. — Near Aboyne, at Homehead in Logie- 
Coldstone, and in Ballochbuie near Balmoral, Aber- 
deen; Muchalls, Kincardine; Reeky Linn, Forfar 
{Boy Sf Bissett). 

Geogr. Distribution. — Spitzbergen. Greenland. 
Afghanistan. 

Schaarschmidt mentions the occurrence of zygospores of 
this variety in Afghanistan, but he neither describes nor 
figures them. 

Var. Grunowii Roy & Biss. (PI. LXIII, fig. 9.) 

C. granatum Br^b. var. Grun. Diat. u. Desm. Ins. Bank. 1865, p. 15, t. 2, 

f. 27. 
C. granatum Breb. var. Orunowii Eoy & Biss. Scott. Desm. 1894, p.^102. 
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Cells with a more open sinus ; semicells with rounder 
basal angles, convex lateral margins, and relatively 
broad apices. 

Length 28 fi; breadth 17-18/1; breadth of isthmus 
5-2-67 ft. 

Scotland. — Break Xeck Fall in (rlen Callater, 
Aberdeen (Boy Sf Bissett). 

Geogr. Distrihutioiu — Island of Banka. 

We have not seen this variety and cannot definitely state 
wlietlier it is correctly placed under Cosmanum granatum or 
not. We give a copy of Grunow's figures, which are not 
very good. 

41. Cosmarium Fokomyanmn (Grun.) West & G. S. 

West. 

(PI. LXIII, figs. 11-15.) 

Euastnim Pokomyanum Grun. in Rabenh. Plor. Europ. Alg. Ill, 1868, 

p. 185 ; De Toni, Syll. Alg. 1889, p. 1073 ; Hansg. Prodr. Al^^enfl. B6hm. 

1892, II, p. 175. 
E. hinale (Turp.) Ehrenb. var. angmiatum Wittr. Gotl. 5l. sdtv. Alg. 

1872, p. 50, t. 4, f. 8 ; Cooke, Brit. Desm. 1886, p. 75, t. 85, f. 9. 
E. polare Nordst. Desm. Spetsb. 1872, p. 37, t. 7, f. 24. 
Cosmarium angustatum (Wittr.) Nordst. Desm. Arctoae, 1875, p. 20; 

Wille, Ferskv. Alg. Nov. Semlj. 1879, p. 39, 1. 12, f. 36; Boldt, Desmid. 

Gr5nland, 1888, p. 12; De Toni, SyU. Alg. 1889, p. 1044; Heimerl, 

Desm. alpin. 1891, p. 599 ; West, Alg. W. Ireland, 1892, p. 148 ; Lutkem. 

Desm. Attersees, 1893, p. 550 ; Boy & Biss. Scott. Desm. 1894, p. 41 ; 

Nordst. Index Desm. 1896, p. 45; G. S. West, Alga-fl. Cambr. 1899, 

p. 217. 
C. Pokomyanum (Gnm.) West & G. S. West, Notes Alg. II, 1900, p. 292 ; 

Alga-fl. Yorks. 1900, p. 79 j Alg. N. Ireland, 1902, p. 32. 

Cells small, about twice as long as broad, or nearly 
SO, deeply constricted, sinus narrow, generally linear 
Avith a slightly-dilated apex ; semicells subtrilobed or 
truncate-pyramidate from a base with parallel sides, 
basal angles rectangular, lower part of sides parallel, 
generally slightly retuse (rarely straight), upper part 
of sides longer, converging and widely concave, apex 
truncate and slightly retuse, upper angles rounded. 
(In those forms which are subtrilobed the apical lobe 
is subquadrate.) Side view of semicell ovate-truncate. 
Vertical view rhomboid-elliptic, ratio of axes about 
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1 : 1'3. Cell-wall smooth. Chloroplasts axile, with 
one pyrenoid. 

Zygospore unknown. 

Length 23-39 fi ; breadth 14-22 fi ; breadth of apex 
7-11 [I ; breadth of isthmus 6*5-1 1 ft ; thickness 9-1 7 ft. 

England. — Helln Pot near Selside, Moughton Fell, 
Penyghent, S. of Cray Moss, and Cowgill Wold Moss, 
W. Yorks ! Mickle Fell and Mossdale Moor, Widdale 
Fell, N. Yorks ! Chippenham Fen, Cambridgeshire ! 
Enbridge Lake, Hants (Roy). 

Scotland. — Inverness, Aberdeen, Kincardine, Forfar, 
Perth, Stirling {Roy Sf Bissett). 

Ireland. — Cloonee Lough, Kerry ! Dublin and 
Wicklow (Archer). Slieve Donard, Down ! 

Geogr. Distnbittion. — Germany. G-alicia and Bohemia 
in Austria. Italy. Sweden. Greenland. Spitzbergen. 
Nova Zembla. Java (form). United States. 

This minute species is principally subalpine in habitat, 
being frequently found among mosses on wet limestone rocks, 
and its occurrence in the fen district of Cambridgeshire is 
certainly remarkable. 

We have explained at length the reasons for regarding 
Cosmarium attgustatum (Wittr.) Nordst. as synonymous with 
Euastrum Pohomyanum Grun. in the 'Journal of Botany/ 
1900, p. 292-293, and in the ' Alga-fl. Yorks/ 1900, p. 79. 

C. Pokomyanum should be compared with C. trilobtdatum, 
from which it is distinguished by its retuse lobes and by the 
tumid vertical view. 

42. Cosmaritiin pseudatlanthoidetiin West. 
(PI. LXIII, figs. 16, 17.) 

Cosmarium psevdatlanthoideum West, Alg. Eng. Lake Distr. 1892, p. 725, 
t. 9, f . 21 ; Schmidle, in Hedwigia, 1895, p. 84. 

Cells very small, about 1^ times longer than broad, 
deeply constricted, sinus very narrow, slightly open 
outwards ; semicells subtriangular from a broad base, 
basal angles broadly rounded, lower half of sides con- 
vex, upper half concave, apex narrow and rounded. 
Side view of semicell elliptic-ovate. Vertical view 
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narrowly elliptic, ratio of axes about 1 : 1'8. Cell- wall 
smooth. 

Zygospore unknown. 

Length 19'5 /x ; breadth 13*5 ft ; breadth of isthmus 
4 [i ; thickness 6*5 [i. 

England. — Loughrigg, Westmoreland ! 

Geogr. Distnhntion. — United States (Colorado). 

This small species is principally distinguished from C. 
atlanthoideum Delp. in being relatively narrower, and in the 
narrowly-elliptic vertical view without any trace of a median 
inflation. 

43. Cosmarium subtumidum Nordst. 
(PI. LXIII, figs. 18-20.) 

Cosmanum subtumidum Nordst. in Wittr. & Nordst. Alg. Exsic. 1878, 
no. 172 ; 1889, fasc. 21, p. 44 cum fig. xylogr. ; Hansg. Prodr. Algenfl. 
Btthm. 1888, p. 249 ; Boldt, Desmid. GrSnland, 1888, p. 16 ; De Toni, 
SyU. Alg. 1889, p. 950; West, Alg. N. Wales, 1890, p. 288; Alg. Eng. 
Lake Distr. 1892, p. 725; Roy & Biss. Scott. Desm. 1894, p. 175; 
Nordst. Index Desm. 1896, p. 248 ; West & G. S. West, Alg. S. England, 
1897, p. 485 ; Alga-fl. Yorks. 1900, p. 69 ; Alg. N. Ireland, 1902, p. 33. 

Ursinella suhtumida Kuntze, Beyis. gen. plant. 1891, p. 925. 

Cells small, about ly times as long as broad, deeply 
constricted, sinus very narrow with a dilated apex; 
semicells pyramidate-semicircular, basal angles round- 
ed, lateral margins convex, apex widely truncate and 
generally straight. Side view of semicell circular. 
Vertical view elliptic, sometimes with the rounded 
poles very slightly produced, ratio of axes 1 : 1 '84. 
Cell-wall minutely punctate. Chloroplasts axile, with 
one pyrenoid. 

Zygospore globose and spiny, spines obtuse. 

Length 30-40 fi; breadth 26-33 /n; breadth of 
isthmus 8-10*5 /I ; thickness 17-19 fi; diam. zygosp. 
without spines 30-32 fi, with spines 44-51 /i ; length 
of spines 6-12 fi; thickness of spines 3-5 fi. 

England. — Westmoreland ! W. and N. Yorks ! 
Surrey ! Kent ! Cornwall ! 

Wales. — Llyn Pencraig near Bettws-y-coed, Llyn 
Bodgynwydd, Moel Siabod, Llyn Bochlwyd, Llyn-y- 
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cwm-ffynon, Glyder Fach (at 2,200 ft.), and Bethesda, 
Carnarvonshire ! 

Scotland. — Loch Inver, Sutherland; Poolewe and 
Falls of Connon, Ross ; Brin, Inverness {Boy ^ Bissett). 
Rhiconich, Sutherland! Craig-an-Lochan and near 
Spittal of Glen Shee, Perth ! Mull in Argyll (Barge). 
New Galloway, Kirkcudbright ! Hoy, Orkneys ! 

Ireland. — Donegal ! Galway ! Mayo ! Dublin and 
Wicklow (Archer). Down ! Antrim ! Lough Neagh ! 

Geogr. Distiibution. — Germany. Austria. Portugal. 
Sweden. N. Russia. Greenland. Faeroes. Burmah 
(var.). Central China (var.). Austraha. Central 
Africa. West Indies. Brazil. ^^ i /^ 

G. subtumidum differs from G. tumidum in the pyramidate 
form of the semicells and the truncate apices, in the much 
narrower vertical view, and in the structure of the chloro- 
plasts. It differs from C nitidA ilum iw the form of its semi- U^if/- j 
cells, which are less trapeziforafwith more convex sides. It 
is not an uncommon species in the more upland, boggy dis- 
tricts of the British Islands, and may sometimes be obtained 
in quantity. 

Var Klebsii (Gutw.) West & G. S. West. (PI. LXIII, 
figs. 21-23.) 

Cosmarium Klehsii Gutw. Flor. glon6w Galic. 1892, p. 127, t. 3, f . 3 ; 
West & G. S. West, Alg. S. Eng^land, 1897, p. 485 ; G. S. West, Alga-fl. 
Cambr. 1899, p. 115; West and G. S. West, Alga-fl. Yorks. 1900, p. 74; 
Alg. N. Ireland, 1902, p. 33 j Further Contrib. Freshw. Plankton Scott. 
Lochs, 1905, p. 484. 

Basal angles of semicells more widely rounded, 
and the sides more convergent, making a narrower 
truncate apex. 

Length 32-41 [i; breadth 29-35 fi; breadth of 
isthmus 7-11 ft; thickness 16-18 fi. 

England. — Pilmoor, N. Yorks ! Near Ely and 
Wicken Fen, Cambridgeshire ! New Forest, Hants ! 

Wales. — Llyn-y-cwm-ffynon, Carnarvonshire ! 

Scotland. — Not uncommon in the plankton of 
Inverness, and of Lewis and Harris, Outer Hebrides ! 

Ireland. — Near Glenties, and Loughs Akibbon, 
Gartan, Magrath, and Nacurg, Donegal ! Lough Fea 
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and plankton of Longh Beg, Londonderry ! Plankton 
of Lough Neagh and of Upper River Bann ! Lough 
Derryadd, Armagh ! 

Geogr. Distribution. — Germany. Galicia in Austria. 

This variety differs so little from the type that it is scarcely 
possible to distinguish between them. It also closely resembles 
in outline C Phaseolus Breb. var. elevatum Nordst., but the 
vertical view does not possess the median protuberances. 

44. Cosmaritim galeritum Nordst. 
(PL LXIII, figs. 24, 25.) 

Cosmarium galeritum Nordst. Desm. Brasil. 1870, p. 209, t. 3, f . 26 ; 

WoUe, Desm. U. S. 1884, p. 70, t. 16, f. 46, 48 ; Cooke, Brit. Desm. 

1886, p. 87, t. 42, f. 14 [figures bad] ; De Toni, SyU. Alg. 1889, p. 976 ; 

West, Alg. N. Yorks. 1889, p. 292 ; Alg. N. Wales, 1890. p. 288 ; Add. 

Alg. W. Yorks. II, 1891, p. 245 ; Alg. W. Ireland, 1892, p. 145 ; Eoy 

& Biss. Scott. Desm. 1894, p. 101 ; Nordst. Index Desm. 1896, p. 128 ; 

West & G. S. West, Alga-fl. Yorks. 1900, p. 74; Alg. N. Ireland, 1902, 

p. 32. 
Ursinella galerita Kuntze^ Eevis. gen. plant. 1891, p. 924. 

Cells of moderate size, about 1^ times longer than 
broad, deeply constricted, sinus narrowly linear with a 
dilated extremity, slightly widening outwards ; semi- 
cells pyramidate-trapeziform or truncate-pyramidate, 
basal angles well rounded, sides almost straight or 
slightly convex, upper angles rounded, apex narrowly 
truncate and generally slightly convex. Side view of 
semicell subcircular. Vertical view elliptic, ratio of 
axes about 1 : 1'9. Cell- wall punctate. Chloroplasts 
axile, each with two pyrenoids. 

Zygospore imknown. 

Length 51-56'5fi; breadth 42-46 fi; breadth of 
isthmus 1 5*5-17 fi; thickness 23-24 fi. 

England. — Helvellyn, Westmoreland ! Malham 
Tarn, Penyghent, Cocket Moss near Giggleswick, and 
Roundhay Park near Leeds, W. Yorks ! Pilmoor near 
Thirsk, Mickle Fell, and Great Shunnor Fell, N. 
Yorks! Riccall Common, E. Yorks! Enbridge Lake, 
Hants (Roy). Cornwall (Marquand). 

Walks. — Llyn Coron, Anglesey ! 
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ScoTTiAND. — Near Loch Inver, Sutherland; near 
Loch Coruisk in Skye, Inverness; Ben-na-chie, 
Morven, Birse, and Aboyne, Aberdeen ; Perth ! ; near 
Corrie, Arran {Roy Sf Bissett). Near Lerwick, Shet- 
lands ! 

Ireland. — Lough Anna and Sproule's Lough, Done- 
gal ! Ballynahinch, and Loughs Creggan, Derryclare, 
Letereen, and Shannacloontippen, Gralway ! Adrigole, 
Kerry ! Lough Derryadd, Armagh ! 

Geogr, Distnhntion. — Germany. Galicia in Austria. 
Norway. Japan (var.). W. Africa. United States. 
Brazil. Argentina. s^ 7 /< / x- 

C, galeritum somewhat resembles CLunaelliiYt^v, elUpticum, 
but the semicells are more pyramidate, the poles of the 
vertical view are not so pointed, and in size it is a little 
smaller. It is a Cosmarium which in the British Islands is 
constantly associated with C, tetragonum, G. apeciosum, C. 
notabile, C. ochthodes, and other upland species. 

45. Cosmaritiin pseudonitidiiliim Nordst. 
(PI. LXIII, fig. 26.) 

Cosmarium pseudonitidulum Nordst. Norges Desm. 1873, p. 16, 1. 1, f . 4 ; 
Wolle, Desm. U.S. 1884, p. 62, 1. 18, f. 19 ; Cooke, Brit. Desm. 1886, 
p. 87, t. 42, f . 15 [figrures bad] ; De Toni, Syll. Alg. 1889, p. 978 ; West, 
Alg. N. Wales, 1890, p. 288 ; Alg. W. Ireland, 1892, p. 145 ; Eoy & Biss. 
Scott. Desm. 1894, p. 172; Nordst. Index Desm. 1896, p. 209; West & 
G. S. West, Alga-fl. Yorks. 1900, p. 78. 

Ursinella pseudonitidula Knntze, Revis. gen. plant. 1891, p. 925. 

Cells of moderate size, truncate-elliptic, about 1^ 
times longer than broad, deeply constricted, sinus 
narrowly linear with a dilated extremity; semicells 
subtrapezoid or truncate-pyramidate, basal angles 
rounded, sides convex, at first suberect and then 
gradually converging, upper angles rounded, apex 
broadly truncate and very slightly convex. Side view 
of semicell ovate-circular. Vertical view elliptic, ratio 
of axes about 1 : 1*6. Cell- wall punctate. Chloro- 
plasts axile, each with two pyrenoids. 

Zygospore unknown. 
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Length 42 fi ; breadth 33 fi ; breadth of isthmus 
10 fi; thickness 17-18 fi. 

England. — Bowness, Westmoreland ! Cnllingworth, 
W. Yorks ! Mickle Fell, N. Yorks ! 

Walks. — Bettws-y-coed !, Capel Curig ! {Cooke Sf 
Wills)^ Snowdon {ltoi/)y and Yr Orsedd!, Carnarvon- 
shire. 

Scotland. — Orkneys!, Sutherland, Ross, Inverness, 
Aberdeen, Kincardine, Forfar, Perth, Argyll, Arran 
{Roy ^ Bissett). 

Ireland. — Adrigole, Kerry ! 

Geogr. Distribution. — Norway. Poland. Siam. Cen- 
tral China. United States. , , , ^ 

This species stands very near to C. nitiihdum De Not., but 
differs in the form of the semicells, which are wider at the 
apex, and in the presence of two pyrenoids in each chloro- 
plast. From C, galeritum Nordst. it is distinguished by its 
smaller size and by jits less pyramidate semicells with broader 

Var. vaUdum noh. (PI. LXIII, figs. 27-30.) 

C. pachydermum Lund. var. minus Nordst. Norges. Desm. 1873, p. 18, 1. 1, 
f. 7 ; De Toni, Syll. Alg. 1889, p. 970; Roy & Biss. Scott. Desm. 1894, 
p. 170; West & G. S. West, Desm. Singapore, 1897, p. 164; Freshw. 
Alg. Ceylon, 1902, p. 162. 

Cells larger than in the type, with the basal angles 
sometimes more rectangular (not so rounded) ; cell- 
wall very firm and punctate. 

Length 56-78 fi ; breadth 46-59 fi ; breadth of isth- 
mus 17-25 fi; thickness 28-33 fi. 

England. — Near Bowness, Westmoreland {Bissett). 
Cautley Spout, W. Yorks ! 

Wales. — Capel Curig, Carnarvonshire ! 

Scotland. — Poolewe, Ross ; near Brin, Inverness ; 
Glen Callater, Aberdeen ; Canlochan, Forfar ; Rannock, 
Perth; Alva G-len, Stirling {Boy ^ Bissett). 

Oeogr. Distrikiition. — Norway. India. Ceylon. 
Singapore. Azores. W. Africa. 

This variety oiily differs from typical C. pseicdonitidulum in 
its larger size and sometimes in its more rectangular basal 
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angles. The latter may even be slightly produced as in 
fig. 28, PI. LXIII. Although originally described as a 
variety of C. pachydermum, we do not think it has any close 
affinity with that specie ^s, the outward form of the seniicells 
being so very different! j. ^ . j 

46. Cosmarium nitidnltiin De Not. 
(PI. LXIV, figs. 1-3.) 

Coamarium niHdulvm De Not. Desm. Ital, 1867, p. 42, t. 3, f. 26 ; Eabenh. 

Flor. Europ. Algar. Ill, 1868, p. 169; Lund. Desm. Sueo. 1871, p. 35; 

Wolle, Desm. U.S. 1884, p. 62, t. 18, f. 18, t. 52, f. 9-10; Hansg. Prodr. 

Algenfl. B6lim. 1888, p. 194 ; Nordst. Preshw. Alg. N. Zeal. 1888, p. 59, 

t. 6, f . 17 ; De Toni, Syll. Alg. 1889, p. 935 ; West, Alg. N. Wales, 1890, 

p. 288 ; Alg. W. Ireland, 1892, p. 145 ; Alg. Eng. Lake Distr. 1892, 

p. 725 ; Roy & Biss. Scott. Desm. 1894, p. 169 ; Nordst. Index Desm. 

1896, p. 181 ; West & G. S. West, Alg. S. England, 1897, p. 485 ;^Alga-ll. 

Yorks. 1900, p. 78. 
Euastrum (Cosmarium) nitidulum Gay forma genuina Gay, Monogr. loc. 

Conj. 1884, p. 59. 
Cosmarium nitidulum De Not. f. punctvlata Gutw. Flor. glon. Galic. 2, 

1890, p. 14, t. 1, f. 11. 
Ursinella nitidula Kuntze, Eevis. gen. plant. 1891, p. 925. 
? Cosmarium, rectosporwn Turn. iVeshw. Alg. E. India, 1893, p. 69, t. 10, 

f. 16. 

Cells of moderate size, a little longer than broad, 
deeply constricted, sinus very narrowly linear with a 
slightly-dilated extremity ; semicells truncate-subsemi- 
circular, basal angles broadly rounded, sides convex 
and converging upwards, upper angles slightly rounded, 
apex small, truncate-convex, straight, or slightly retuse. 
Side view of semicell subcircular. Vertical view 
elliptic. Cell-wall very minutely punctate (punctula- 
tions often scarcely visible). Chloroplasts axile, each 
with one pyrenoid. 

Zygospore unknown. 

Length 30-41 fi; breadth 23-33 fij breadth of 
isthmus 8-10 fi; thickness 16-22*5 fi. 

England. — CuUingworth, W. Yorks! Mickle Fell, 
Pilmoor, and near Bees Cliff, N. Yorks ! Leicester- 
shire (Roy). Thursley Common, Surrey ! 

Wales. — Capel Curig {Cooke ^ Wills) and Bethesda!, 
Carnarvonshire. 

Scotland. — Heughhead near Aboyne, and foot of 
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Culblean, Aberdeen ; N.W. side of Kerloch, Kincardine 
{Roy ^ Dissetf). Meal Odhar, Perth ! 

Ireland. — Lough Derryclare, Kylemore, and lakes 
between Clifden and Roundstone, Galway ! Lough 
Guitane and Sugar Loaf Mt., Kerry ! 

Geogr. Distributimi. — France. Germany. Austria 
and Galicia. Italy. Sweden. Finland. N. Russia. 
Central China. Japan. New Zealand. Australia. 
United States. W. Indies. Brazil. 

There is very little distinction between C, nitidulum and 
C. psevdonitidulum except for the difference in the pyrenoids. 
The semicells of C. nitidulum are generally more angular with 
a narrower apex and straighter sides. f^jLi^-^^^ 

C. nitiduluvi and C. subtumidum are also very closely 
related, but the semicells of the latter are much more rounded, 
with broader basal angles, more convex sides, and a less 
angular apex. 

47. Cosmarium canaliculattiin West & G. S. West. 
(PI. LXIV, fig. 4.) 

Coamarium canaliculatum West & G. S. West, New and Int. Preshw. 
Alg. 1896, p. 154, t. 4, f. 57 ; Alg. S. England, 1897, p. 485. 

Cells of medium size, about 1^ times longer than 
broad, deeply constricted, sinus narrowly linear with a 
slightly-dilated extremity ; semicells truncate-pyrami- 
date, basal angles well rounded, sides almost straight 
or slightly convex, upper angles rounded, apex truncate 
and slightly convex. Side view of semicell shortly 
ovate towards the base with a slight swelling on each 
side. Vertical view elliptic, with a wide protuberance 
at the middle on each side. Cell-wall very thick, 
densely and irregularly scrobiculate, causing the 
exterior to appear slightly rough. 

Zygospore unknown. 

Length 72 fi ; breadth 51 fi ; breadth of isthmus 
17'5 fi ; thickness 35 fi. 

England. — Near Goring, S.B. Oxfordshire ! 

This species is rather smaller than the average examples of 
Cosmarium pyramidatum Breb., from which it is distinguished 
by the form of the frontj view, by its central protuberance, its 
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thicker cell-wall, and its more pronounced scrobiculations. 
Owing to the thickness of the cell-wall the latter have the 
appearance of short canals, and their large size and the 
comparative closeness of their disposition give the exterior of 
the cell-wall a slightly rough appearance. 

48. Cosmarium pyramidatum Br^b. 
(PI. LXIV, figs. 5-7.) 

Coaniarium pyramidatum Br€b. in Balfs' Brit. Desm. 1848, p. 94, t. 15, 
f. 4a-c ; Arch, in Pritch. Infus. 1861, p. 731, t. 3, f. 14, 15 (in part) ; 
Eabenh. Plor. Europ. Alg. Ill, 1868, p. 162; Lund. Desm. Suec. 1871, 
p. 41 ; Delp. Desm. Subalp. 1877, p. 33, t. 9, f . 30-33 ; Kirchn. Alg, 
Scliles. 1878, p. 149 ; Wolle, Desm. U. S. 1884, p. 69, 1. 14, f. 16 ; Cooke, 
Brit. Desm. 1886, p. 86, t. 36, f. 13; Hansg. Prodr. Algenfl. B5hm. 

1888, p. 197; De Toni, SyU. Alg. 1889, p. 969; West, A%. N. Yorks, 

1889, p. 292; Alg. N. Wales, 1890, p. 288; Heimerl, Desm. alp. 1891, 
p. 596; West, Alg. W. Ireland, 1892, p. 144; Alg. Eng.Lake District, 
1892, p. 724 ; Roy & Biss. Scott. Desm. 1894, p. 173 ; Nordst. Index 
Desm. 1896, p. 215; West & G. S. West, Welw. Afrio. Preshw. Alg. 
1897, p. 115 ; Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, p. 78 ; 
Alg. N. Ireland, 1902, p. 33. 

Didymidium (Cosmarium) pyramidatum Beinsch, Algenfl. Frank, 1867, 

p. 107. 
Cosmarium pyramidatum b. typicv^m Klebs, Desm. Ostpreuss. 1879, p. 31, 

t. 3, f. 18, 19, 31. 
Ursinella pyramidata Kuntze, Revis. gen. plant. 1891, p. 926. 

Cells large, about 1^ times as long as broad, truncate- 
elliptic in outline, deeply constricted, sinus very narrow 
and dilated towards the apex ; semicells truncate- 
pyramidate, basal angles well rounded, sides convex 
and in the upper part converging, upper angles obtuse, 
apex narrowly truncate. Side view of semicell elliptic 
oblong. Vertical view elliptic, ratio of axes about 
1 : 1*7. Cell- wall minutely scrobiculate. Chloroplasts 
axile, each with two pyrenoids. 

(Zygospore globose and tuberculated.) 

Length 58-100 [i ; breadth 45-62 fi ; breadth of 
isthmus 17'b-20fi; thickness 26'5-36 fi. 

England. — Cumberland ! Westmoreland ! {Ralfs). 
W., N., and E. Yorks ! Lancashire ! {liaJfs). Cheshire 
(Balfs). Warwick (Wills). Surrev! (Balfs). Sussex 
(Balfs). Kent (Ralfs). Hq,nts! {Bennett). Devon! 
(Beniiett). Cornwall ! (Balfs). 
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Wales. — General in Carnarvonshire! Dolgelly, 
Merioneth {Balfs). 

Scotland. — General! {Boy ^ Bissett). Common in 
the Outer Hebrides ! Orkneys ! Shetlands ! 

Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow (Archer). Down ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Hungary. Italy. Norway. Sweden. 
Denmark. Bornholm. Finland. S. Russia. India. 
Ceylon. Burmah (form). W. Africa. Azores. 
United States. Brazil. Paraguay. Uruguay (form). 
Argentina. Patagonia (form). 

C. pyramidatum is generally distributed in the peat-bogs 
and peaty pools of the British Islands. It is also abundant 
in the rocky pools and lakes of the western areas of Scotland 
and Ireland. 

Ralfs states that he obtained the zygospores at Dolgelly in 
Wales, but they do not appear to have been observed since. 
It is quite possible that the zygospores Ralfs examined were 
those of G, paeudopyramidatum, as that species was included 
in his C, pyramidatum. Moreover, he describes them as 
" tuberculated," which is a conspicuous feature of the zygo- 
spores of G, pseudopyramidatuvu 

The largest form of the species (forma tropica West & G, 
S. West) is known from Angola, W. Africa. It reaches a 
length of 170 )u and a breadth of 90 ju, and the semicells are 
slightly inflated with less truncate apices. 

Var. angustatum West & G. S. West. (PI. LXIV, 

fig. 8.) 

C. pyramidattLm Breb. var. angustatum West & G. S. West, New Brit. 
Freshw. Alg. 1894, p. 5, t. 1, f. 18. 

Cells narrower than in the type, almost twice as 
long as broad ; semicells more evidently pyramidate, 
Avith straighter sides, basal angles very little rounded 
and almost submamillate. 

Length 90-92 [i ; breadth 48-50 fi ; breadth of isth- 
mus 13*5-15 fi. 

England. — Near Bowness, Westmoreland ! 

Ireland. — Castletown, Kerry ! 
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49. Cosmaritiin pseudopyramidatum Lund. 
(PL LXIV, figs. 9-12.) 

Cosmarium pyramidatum Br6b. in Balfs' Brit. Desm. 1848, p. 94, t. 15, 

f.4d,e,/. 
C. pyramidatum Breb. var. minus Eeinsoh in Babenh. Alg. 1868, no. 1902, 

f.6. 
C. pseudopyramidatvm Lund. Desm. Suec. 1871, p. 41, t. 2, f. 18 ; Nordst. 

Desm. Spetsb. 1872, p. 29; Wolle,Desm. U.S. 1884, p. 69, 1. 15, f. 11-18, 

1. 16, f . 5, 6 ; Cooke, Brit. Desm. 1886, p. 86, t. 37, f . 2 ; Hansg. Prodr. 

Algenfl. B5hm. 1888, p. 198 j De Toni, SyU. Alg. 1889, p. 946 ; West, 

Alg. N. Wales, 1889, p. 288 ; Heimerl, Desm. alp. 1891, p. 597 ; West, 

Alg. W. Ireland, 1892, p. 144; Alg. Eng. Lake Distr. 1892, p. 724; 

Eoy & Biss. Scott. Desm. 1894, p. 172 ; West <fc G. S. West, Alg. Madag. 

1895, p. 56 ; Some N. Amer. Desm. 1896, p. 246, t. 15, f . 2 ; Nordst. 

Index Desm. 1896, p. 210 ; West & G. S. West, Welw. Afric. Freshw. 

Alg. 1897, p. 115; Alg. S. England, 1897, p. 485 ; Alga-fl. Yorks. 1900, 

p. 78 ; Alg. N. Ireland, 1902, p. 33. 
Eucuirum (Coamarium) pBeudopyramidatum Gay, Monogr. loc. Conj. 1884, 

p. 60. 
Ursinella pseudopyramidata Euntze, Bevis. gen. plant. 1891, p. 925. 

Cells of moderate size, about If times as long as 
broad, deeply constricted, sinus narrowly linear ; semi- 
cells truncate-pyramidate or truncate-semi-elliptical, 
basal angles rounded, sides convex and converging to 
apex which is narrowly truncate, upper angles obtuse. 
Side view of semicell broadly elliptic. Vertical view 
elliptic, ratio of axes about 1 : 1*8. Cell- wall distinctly 
pimctate. Chloroplasts axile, each with one pyrenoid. 

Zygospore globose or ellipsoid, furnished with 
scattered submamillate warts. 

Length 43-50 fi ; breadth 25-33 [i ; breadth of 
isthmus 7-10*5 fi; thickness 17-19*5 fi; diam. zygosp. 
with warts 32-44 fi. 

England. — Cumberland! Westmoreland! (Bissett). 
W., N., and E. Yorks! Warwick (Wills). Surrey! 
Hants ! (Bennett). Devon ! Cornwall ! (Marquand). 

Wales. — Near Bethesda ! , Capel Curig ! (Coohe Sf 
Wills) ^ Glyder Fawr ! , and Pen-y-gwryd (Boy)^ 
Carnarvonshire. Llyn Coron, Anglesey ! 

Scotland. — Sutherland ! , Ross, Inverness ! , Aber- 
deen, Kincardine, Forfar ! , Perth ! , Dumbarton, Argyll, 
Arran (Boy Sf Bissett). Stirling! Common in the 
Outer Hebrides ! 

VOL. II. 14 
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Ireland. — Donegal ! Mayo ! Galway ! Kerry ! 
Dublin and Wicklow (Archer). Down ! 

Geogr. Distribution. — France. Germany. Austria 
and Galicia. Poland. Hungary. Italy. Norway. 
Sweden. Finland. N. and S. Russia. Siberia. Spitz- 
bergen. Nova Zembla. Faeroes. Ceylon. Siam. 
New Zealand (var.). Australia. W., Central, and E. 
Africa. Madagascar. United States. W. Indies. 
Brazil. Paraguay. Uruguay. 

C.pseudopyramidatum is not so abundant as C.pyramidatum, 
from which it is distinguished by its much smaller size and 
by the presence of only one pyrenoid in the chloroplast of 
each semicell. 

Nordstedt's " forma minor " and " forma major," which he 
describes from Spitzbergen, we include within the general 
range of size for this species. Lundell also mentions a 
"forma mo/or '^; length 52-64 fi; breadth 32-40 /ij breadth 
of isthmus 11-15 ju. This he states to be identical with Ralfs' 
figs. 4 d, e, and / of C. pyramidqtum. It is, however, difficult 
to fix an arbitrary ran^^e of size for a " forma major," and 
these dimensions should really be included with those given 
under the description of the species. 

Var. stenonotnm Nordst. (PI. LXIV, fig. 13.) 

C. paeudopyramidatum Lund, subsp. stenonotum Nordst. Deem. Ital. 1876, 

S32, 1. 12, f. 8; De Toni, SyU. Alg. 1889, p. 946 ; Eoy & Bias. Soott. 
esm. 1894, p. 172. 
C. pyramidatum Br6b. c. $tenonotum Klebs, Desm. Ostpreoss. 1879, p. 31, 
t. 8, f . 28-80. 

Cells much larger, upper part of semicells suddenly 
narrowed, lateral margins below the apex slightly 
retuse. With one pyrenoid in each chloroplast. 

Length 78-80 fi ; breadth 46-48 fi ; breadth of isth- 
mus 16-17 fi; thickness 28-30 fi. 

Wales. — Capel Curig and Glyder Fawr, Carnarvon- 
shire (Boy). . 

Scotland. — Poolewe, Ross ; Aberdeen ; Kincardine ; 
Ben Laoigh, Argyll {Boy Sf Bissett). 

Geogr. Distribution. — Norway. Sweden. Italy. 
Poland. N. Russia. Bornholm. Japan. Australia. 
W. Indies. Paraguay. 
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This variety differs from C. pyramidatum var. angustatum 
in the more rectangular basal angles of the semicells and the 
more protracted apices, as well as in the single pyrenoids. 

A small form of it is known from Australia and the West 
Indies : — length 35-36*5 ju ; breadth 22-24 /x ; breadth of 
isthmus 6*5-12 ju; thickness 13*5-16 /i. 



50. Cosmarium variolatum Lund. 
(PI. LXIV, figs. 1-4-16.) 

Cosmarium variolatum Lund. Desm. Suec. 187 1, p. 41, t. 2, f . 19; Wolle, 
Desm. U. S. 1884, p. 63, t. 16, f. 3, 4; Cooke, Brit. Desm. 1886, p. 84, 
t. 36, f. 10 [figure bad] ; De Toni, SylL Alg. 1889, p. 954; West, Alg. W. 
Ireland, 1892, p. 144; Alg. Eng. Lake Distr. 1892, p. 724; Eoy & Biss. 
Scott. Desm. 1894, p. 177 ; Nordst. Index Desm. 1896, p. 267 ; West & 
G. S. West, Welw. Afric. Freshw. Alg. 1897, p. 115; iJg. S. England, 
1897, p. 485 ; Alga-fl. Yorks. 1900, p. 78 ; Alg. N. Ireland, 1902, p. 33. 

C. pseudopyramidatum Lund. var. variolatum Hansg. Frodr. Algenfl. 
B6hm. 1888, p. 198. 

Ursinella variolata Kuntze, Revis. gen. plant. 1891, p. 926. 

Cells small, about If times longer than broad, deeply 
constricted, sinus narrowly linear with a slightly-dilated 
apex ; semicells semi-elhptic, basal angles very slightly 
rounded, sides convex and upwardly converging, apex 
very narrow, truncate, and often subretuse. Side view 
of semicell obovate-elliptic. Vertical view broadly 
elliptic, ratio of axes about 1 : 1'8. Cell- wall firm, 
densely scrobiculate, the scrobiculations being rela- 
tively large and very conspicuous. Chloroplasts axile, 
each with one pyrenoid. 

Zygospore unknown. 

Length 32-35 fi; breadth 18-21 fi; breadth of isth- 
mus 5-6*5 fi; thickness 15-16*5 /i. 

England. — Near Bowness, Westmoreland (Bissett). 
Baildon, W. Yorks ! Thursley Common, Surrey 1 New 
Forest, Hants ! 

Wales. — Capel Curig, Carnarvonshire 1 {Goolce ^ 
Wills). 

Scotland. — Ross, Aberdeen, Kincardine, Perth, 
Argyll, Arran {Roy Sf Bissett), Sutherland ! Outer 
Hebrides ! Orkneys ! 

Ireland. — E. of Glenties, Donegal ! Ballynahinch, 
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Lough Athry, and lakes between Clifden and Round- 
stone, Galway ! Adrigole, Kerry ! Dublin and Wicklow 
(Archer). 

Geogr. Distributio7i. — Germany. Galicia in Austria. 
Poland (var.). Norway. Sweden. Ceylon. New 
Zealand (var.). Australia (var.). W. Africa. United 
States. Brazil. 

This characteristic little species is easily distinguished from 
C. pseiidopyramidatum by its smaller size and its densely- 
scrobiculate cell-wall. It is a much rarer Desmid than either 
of the two preceding species. 
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EXPLANATION OF THE LETTERING. 



a, a\ Front view of cell or semicell. 

b, //. Vertical view. 

c. Side view. 

d. Basal view of semicell. 
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PLATE XXXni. 

FI08. PAGE 

1-3. — EudBtrwm ventricosum Lund. All x 430 . 4 

4-6.— JE?. crassum (Br6b.) Kiitz. 4 and 6, x 430; 5, 
X 400. The upper semicell of fig. 6 shows a 
common variation in which there is a median 
rounded protuberance on the sides of the semi- 
cell . . . . .5 
7-8. — E. crcLssum var. scrobiculatum Lund. All x 430 . 7 
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PLATE XXXIV. 

FlOfl. ^ ' PAGE 

1-2. — Euastrum humerosum Ralfs. 1, x 520 ; 2, x 400 

(after Ralfs) . . '. .8 

3-6.—^. pirmatvm Ralfs. 3-5, x 430 ; 6, x 400 . 10 

7-9.—^. oblongvm (Grev.) Ralfs. All x 430. Pig. 8 
is the side view and fig. 9 the vertical view 
taken from a smaller specimen than fig. 7 . 12 
10. — E. oblongvmi var. depaiiperatvmi West & G. S. West. 

X 520 . . . .15 
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PLATE XXXV. 

FI08. PAGE 

1. — Euastrum oblongum (Qrev.) Ralfs var. cephalo- 

phorum West, x 400 . .14 

2. — E. ohlongum. Zygospore, x 220 . 14 

3-7.— E. Didelta (Turp.) Ralfs. 3, 5, and 6, x 430; 

4, x 220 ; 7, zygospore, x 220 . . 15 

8-10.—^. ampullaceum Ralfs. 8 and 9, x 520; 10, 

zygospore, x 390 . .19 

11-12.— £. affims Ralfs. 11, x 400 (after Ralfs); 12, 

X 430 .17 
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PLATE XXXVI. 



Fias. 

1. — Euastrum sinuosvm Lenorm. x 4^0 
2-3. — E. sinuoswm var. reductvm West & G. S. West. 
2, X 430; 3, X 520 
4. — JS?. Jenneri Arch, x 400 (after Ralfs) 
5-6. — E. aboense Elfv. 5, x 520; 6, vertical view 

X 500 (after Elfving) . 
1-8.— E. vnerme (Ealfs) Lund, x 430 
9. — E. cuneatum Jenner. x 520 
10-18.—^. ansatum Ralfs. 10 and 12, x 430; 11 

X 520; 13, zygospore, x 430 
14-15. — E. anaatwm var. pyxidatwn Delp. 14, x 416 

(after Delponte) ; 15, x 520 
16-17.—^. oheaum Josh. 16, x 300 (after Joshua) 
17, X 520 . 
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PLATE XXXVn. 



1. — Euaatrum pingue Elf v. x 520 
2-5.— -B. inaigne Hass. 2, x 430 ; 3-5, x 520. Fig. 5 
is a stouter form than fig. 2, but all inter- 
mediate forms exist 
6. — JE. intermedium Cleve. x 520 
7. — E. Webbianum Turn, (forma major Turn.) 

x 400 (after Turner) . 
8.—^. Sendtnerianum Reinsch. x 1200 approx 
(after Reinsch) 

9, X 400; 10, x430 
11, X 400 (after Ralfs) 



9-10.— £. Tumerii West. 
11-13. — E. roatratum Ralfs. 

12 and 18, x 520 
14-15. — E, spinoaum Ralfs. 

15 X 520 
16-19. — E. hidentatum Nag. 

spore, X 520 



14, X 400 (after Ralfs) 
16-18, X 430; 19, zygo 
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PLATE XXXVIII. 



1. — EuaatrumpictumBorg. x 555 (after Borgesen) 41 
2.-—E, pictum forma, x 430 . . .42 

3-4. — E. divaricatum Lund. 3, x 400 (after Lnndell); 

4, X 520 . . . .42 

5-8.— i;. duhium Nag. 5 and 6, x 520; 7 and 8, x 430 43 
9. — E, dnbiumysLT. anglicanum (Turn.) West & G. S. 

West. X 500 (after Turner) . . 44 

10. — E. duhium var. cambreTise (Turn. )West & G. S. 

West. X 500 (after Turner) . . 45 

11. — E. duhivmi var. Snowdoniense (Turn.) West & 

G. S. West. X 500 (after Turner) . 45 

12-13.— jE?. erosum Lund. 12, x 400 (after Lundell) ; 

13, X 400 . . . .45 

14r'15.—E. pulchellumBreb. 14, x 520; 15, x 430 . 46 
16-21.—^. elegans (Breb.) Ktitz. 16 and 18, x 430; 
17, 19, and 20, x 520; 21, x 625; 18 and 19, 
zygospores. Fig. 20 is an abnormal, much 
rounded form . - . .48 

22-23. — E. elegans var. pseudelegans (Turn.) West & 
G. S. West. 22, x 500 (after Turner) ; 23, 
X 520 . ' . . .49 

24-25. — E. elegans var. Novae SefnliaB Wille. x 520 . 49 
26. — E. elegans var. (ymatum West, x 520 . 50 

27. — E. elegans ybx. omithocephalum (Benn.) West 

& G. S. West. X 400 (after Bennett) . 50 
28-29.—^. binale (Turp.) Ehrenb. x 520 . . 51 

30. — E. binale forma secta Turn, x 400 . . 53 

31-32. — E. binale forma Ghitwinskii Schmidle. x 520; 

32, zygospore . . . .53 

33.—^. binale forma hians West, x 400 . 53 

34. — E. binale var. retusum West, x 520 . 54 

35. — E. binale var. elobatum Lund, x 400 (after 

Lundell) . . . .54 

36. — E. binale var. subelobatum West, x 400 . 55 

37.— jE?. minutissimum West & G. S. West, x 500 

(after Turner) • • . .57 



Digitized by 



Google 



i':. '. J- 



Digitized by 



Google 



Digitized by 



Google . 



Plate 39 



Digitized by 



Google 



PLATE XXXIX. 



FI08. 

1-4. — Euastrum denticulatum (Kirchn.) Gay. 1-8 

X 520 ; 4, X 430 

5. — E. denticulatum var. granulatum West, x 400 

6-7. — E. incavatum Josh. & Nordst. 6, x 400; 7 

X 570 (after Nordstedt) 
8-9.— -B. montanum West & G. S. West, x 520 
10-12.— jE?. pectinatuvi Breb. 10, x 430; 11 and 12, 

zygospores; 11, x 400; 12, x 520 

13-15. — E. pectinatum var. inevolutum West & G. S, 

West. 13 and 14, x 430; 15, x 520 

16. — E, pectinatum var. brachyhbum Wittr. x 400 

(after Wittrock) 
17. — E.crassangulatumBovg. x 555 (after Borgesen) 
18. — E, crassangulatum var. omatum West, x 400 
19. — E, gemmatum Breb. a and c, x 430 : 6, vertical 

view of another specimen, x 520 . 
20.— JS?. occidentale West & G. S. West, x 430 
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PLATE XL. 



1. — Euastrum verrucoaum Bhrenb. x 430 
2-3. — E. verrucosum var. reductum Nordst. 2, x 520 
3, X 400 (after Nordstedt). In fig. 2 there 
is a great reduction of the polar lobe 
4. — E. verrucoaum var. coarctatum Delp. x 400 
5.—^. verrucosum var. coarctatum Delp. forma 

X 400 
6. — E. verrucosum var. alatum Wolle. x 430 
7. — E, verrucosum var. planctonicum West & G. S 

West. X 430 . 
8.—^. Comubiense West & G. S. West, x 520 
9-10.—^. crassicolle Lund. 9, x 400 (after Lundell) 

10, X 520 
11-13.—^. insulare (Wittr.) Roy. 11, x 400 (after 
Wittrock) ; 12 and 13, x 520 
14. — E. insvlare (Wittr.) Roy forma 
15-18.—^. crispulum (Nordst.) West & G. S. West, 
All X 520 . 

19.— E. snhlohatum Breb. x 520 
20. — E. suhlohatum var. subdissimile West & G. S 
West 
2.1-22.— E. validum West & G. S. West, x 520 
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PLATE XLI. 

FIG 8. PAGB 

1-4. — Micrasteriaa oscitana Ralfs. 1-3, x 200 (after 

Ralf 8) ; 4, X 520 . . .78 

5-6. — if. oscitans var. mucronata (Dixon) Wille. 5, 

X 220; 6, X 430 . . . 79 

7 -11. —M. pinnatifida (Kutz.) Ralfs. 7 and 8, x 430; 

9 and 10, x 400; 11, vertical view, x 520 . 80 
12. — M. pinnatifida forma, x 400 . 82 

13. — M. pinnatifida. Zygospore, x 520 . . 81 
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PLATE XLU. 

FI08. PAGE 

1-8. — Micrasterias truncata (Corda) Br6b. 1, 8-6, and 

8, X 220; 2 and 7, x 400 . .84 

9. — M. truncata var. Bah/usiensis Wittr. x 200 

(after Wittrock) . . .85 

10-13.— If. crenata Br6b. 10 and 11, x 200 (after 

Ralfs) ; 12 and 13, x 520 . . 85 

U.—M. Jmneri Ralfs. x 520 . .86 
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PLATE XLIII. 

FI08. PAGE 

1-2. — Micrasteriaa Jenneri Ralfs. 1, x 400 ; 2, ver- 
tical view, X 800 . . .86 
3. — M. Jenneri var. simplex West, x 400 . 88 
4-8.— Jf. conferta Lund. 4-6, x 200 (after Lundell) ; 
7 and 8, x 520. Fig. 4 has not been well 
executed, the lobulation being somewhat in- 
exact . . . .88 
9. — M. conferta forma, x 520. This specimen is 
intermediate between the typical form and 
var. ha/mata . . . .90 
10-11. — M. conferta var. hamata WoUe. 10, x 520; 

11, larger specimen, x 430 90 
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PLATE XLIV. 

F108. PAOB 

1-2. — MicrcLsterias papillifera Breb. x 400 . .91 

3. — M. papillifera forma major, x 220 . . 92 

4-5. — M. papillifera var. glabra Nordst. 4, x 520; 

5, X 400 . . .93 

6. — M. papillifera yBx.vai'vicensis Turn, x 250 (after 

Turner) . . . .93 

7. — M. papillifera. Zygospore, x 200 (after Ralfs) 91 
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PLATE XLV. 

l-IOS. PAGB 

1-3. — Micraaterias Mwrrayi West & Gr. S. West. 1, x 

800; 2 and 3, x 430 . .93 

4. — M. Murrayi var. triquetra West & G. S. West. 

X 520 . 94 

5-6.— 3f. tnmcata (Corda) Breb. x 220 ! .82 

7. — Euaatrum sublobatum Breb. var. diasimile Nordst. 
X 570 (after Nordstedt). This figure (espe- 
cially fig. 7 a of the front view) has not been 
correctly executed . .74 
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PLATE XLVI. 

FIQ8. PAGB 

U2,^Micra^teria8 Sol (Ehrenb.) Kiitz. x 350 . 95 

3-4.— 3f. Sol var. omafa Nordst. 3, x 275 (after 

Nordstedt) ; 4, small form, x 520 . . 97 

5. — M. apiculata (Ehrenb.) Menegh. var. brachyptera 

(Lund.) West & G. S. West, x 200 . • 97 
6. — Polar lobe of a form of M. apiculata YQ,T,fimbr%ata 

(Ralfs) Nordst. x 400 . . .99 
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PLATE XLVII. 

FI08. PAQE 

1-2. — Micrasterids apiculata (Ehrenb.) Menegh. 1, x 

250 (after a drawing bv Turner) ; 2, x 170 . 97 

(In fig. 1 we think tne size of the teeth on 
the polar lobe has been somewhat exaggerated 
by Turner.) 
3-4. — M. apiculata var. fimbriata (Ralfs) Nordst. 3, x 

2()0 (after Ralfs) ; 4, x 200 (after Nordstedt) 99 
5. — M, apiculata var. fimbriata forma spinosa Bissett. 

X 200 (after Bissett) . . .100 

6. — M, apiculata var. brachyptera (Lund.) West & 

G. S. West. X 200 (after Lundell) . 101 

7. — M, apiculata var. brachyptera (Lund.) West & 
G. S. West. A smooth form (forma glabrius- 
ct^Za Nordst.) x 200 (after Nordstedt) . 102 
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PLATE XLVIII. 

FIGS. PAGE 

1-6. — Micrasterias rotata (Grev.) Ralfs. 1, x 500; 2 
and 3, polar lobes of two individuals, x 220 ; 
4, vertical view, x 200 (after ^rTcher) ; 5, 
side view, x 200 (after Archer) ; 6, zygo- 
spore, X 400 (after Lundell) . . 102 
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PLATE XLIX. 

FIOB. PAGE 

1-7. — Micrasteriaa denticulata Breb. 1, x 400 ; 2 and 

3, polar lobes of two individuals, x 220, 

4, vertical view ; 5, side view ; 6, basal view 
of semicell; 4-6, x 200 (after Archer). 7, 
zygospore, x 400 (after Ralfs) . 105 
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PLATE L. 

FiaS. PAGB 

1-2. — Micrasterias denticulata Breb. 1, x 200; 2, 

zygospore, x 120 . . . 105 

3-4. — Jf . denticulata var. angulosa (Hantzsch) West & 
G. S. West. 3, X 200; 4, zygospore, x 200 
(after Eoy & Bissett) . . .107 

5. — M, denticulata var. angustosinuata Gay. Portion 

of semicell, x 400 . . . 108 

6. — M, denticulata var. notata Nordst. 6a, x 300; 

66, X 180 . . . . 108 

7. — M, denticulata var. auhnotafa West. Vertical 

view, X 220 . . . 108 
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PLATE LI. 

FIGS. PAQB 

1. — Micrasteriaa (xyniuta Benn, x 200 (after Bennett) 124 
2. — M, verrucosa Bissett. x 200 (after Bissett) . 109 
3-6. — M. Thomasiana Archer. 3 and 4, x 200 (after 
Archer) ; 5, x 400 ; 6, basal view of semi- 
cell with reduced processes, x 170 . 110 
7. — An intermediate ^form between M. Thomasiana 

SLiid M, denticulata. x 170 . . 112 
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PLATE LII. 

FI08. PAGE 

1-9. — MicrastericLs radiata Hass. 1, x 400 ; 2, x 520 ; 
3, basal view of semicell, x 520 ; 4, x 200 ; 
5, specimen showing reduction of divisions of 
lateral lobes, x 300; 6, x 200; 7, drawing 
of an American specimen which approaches 
Jf. dichotoma Wolle ; 8 and 9, abnormal con- 
ditions of lateral lobules, X 400 . .113 
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PLATE LIII. 

FI08. PAOB 

1-2. — Micrasterias Cmx-MeUtensis (Ehrenb.) Hass. 1, 

X 520; 2, X 400 . . . 116 

3. — M. CruX'Melitensis, Form showing further divi- 
sion of lateral lobules, X 400 . .116 
4-5. — M. Americana (Ehrenb.) Ralfs. 4, x 520 ; 5, x 

400 . . . . 117 

6. — M, Americana var. Boldtii Gutw. x 400 . 120 
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PLATE LIV. 

FI08. PAOB 

1-3. — Micraaterias Americana (Ehrenb.) Balfs. x 520. 

2, vertical view; 3, side view of semicell . 117 
4. — M, Americana var. recta Wolle. x 400 . 119 

5-6. — M. Americans var. Lewisiana West, x 400 . 120 
7-8. — M, Mahabuleshwarensis Hobson var. Wallichii 

(Grun.) West & G. S. West. 7, x 200; 

8, X 430 . . . 122 
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PLATE LV. 

FI08. PAOS 

1-3. — Micraaterias Mahabuleshwarensis Hobson var. 
Wallichii (Grun.) West & G. S. West. 1, 
vertical view, x 520; 2 and 3, abnormal semi- 
cells from the plankton of Loch Bhaic, Scot- 
land, showing malformation of both lateral 
and polar lobes, x 520 . .122 

4. — Euastrum crass^cm (Breb.) Ktitz. var. Tatumii 
^ West & G. S. West, x 520 . .8 
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PLATE LVI. 

FI08. PAOS 

1-3. — Cosmarlum obsoletum (Hantzsch) Reinsch. 

X 520 . . . .133 

4. — C. obsoletum. x 520. A large tropical 
form from Ceylon showing the large pore 
in the thickening of the basal angles of 
the semieells. This form has been named 
"var. Sitveiiae^^ by Gutwinski . . 134 

5. — C. Smolandicum Lund, x 400 (after 

Lundell) . . . .134 

6-7. — C. Smolandicum var. aiigustatum West & 

G. S. West. X 400 . . .135 

8-10. — C. taxichondriforme Eichler & Gutw. 8, 
X 750 (after Eichler and Gutwinski) ; 
9 and 10, x 400 . . . 136 

11, 13, 14. — C, circulare Reinsch. 11, x 960 (after 

Reinsch) ; 13 and 14, x 400 . . 136 

12. — C. circulare forma minor, x 1200 (after 

Raciborski). . . .137 
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PLATE LVII. 

FI08. PAac 

1-2. — Coamarium Licndellli Delp. x 412 (after Del- 

ponte) . . . .138 

3-4. — G. Luiidellii var. ellipticum West. 3, x 400; 

4, X 520 . . . . 138 

5-6. — C. Lundellii var. corrwptum (Turn.) West & G. S. 

West. X 520. . . . 139 

7. — C, pachydervium Lund, x 400 (after Lundell) . 
8-9. — C pachydermum var. mthiopicum West & G. S. 139 

West. X 520. . . . 140 

10.— C. Ralfdi Breb. x 400 . . . 141 
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PLATE LVIII. 

FIGS. PAGE 

1-2, --Cosmarium Ralfsii Breb. x 400 . . 141 

3. — C. Ralfsii var. montanum Hacib. x 400 . 142 

4-5. — C. perforatum Lund. 4, x 520 ; 5, x 400 (after 

Lundell) . . . .143 

6.— C. ocellatum Eichler & Gutw. Qn, x 750; 6a' 

and &b, x 1000 (after Eichler and Gutwmski) 144 
7. — C, ocellatum var. incrassatum West& G. S. West. 

X 520 . . . .144 

8-9. — C cyclicum Lund. 8, x 400 (after Lundell) ; 

9, X 400 . . . .145 

10. — C, cyclicum var. arcticum Nordst. x 400 (after 

Nordstedt) . . . .146 

11. — C, cyclicum var. arcticum Nordst. forma, x 400 

(after Roy and Bissett) . . . 146 

12. — C cyclicum var. Nordstedtianum (Reinsch) West 

& G. S. West. X 520 . . .146 
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PLATE LIX. 

FiaS. PAGE 

1-5. — Cosmarixim undulatum Corda. All x 400. 

I, 4, and 5, after Ralfs . . . 148 
6-7. — C. nndulatum var. minutum Wittr. 6, x 400 

(after Wittrock); 7, x 1280 (after Raciborski) 149 
8-10. — C. undulatum var. Wollei West. 8 and 9, x 
500 (after Wolle); 10, zygospore, x 400 
(after Ralfs) . . . .150 

11-12. — C undulatum var. crenulatum (Nag.) Wittr. 

II, X 500; 12, X 600 (after Nageli) . 150 
13-15.— C. mbundulatum Wille. 13, x 480 (after 

Wille); 14, x 600; 15, x 400 . . 151 

16-n,—C.fontigenum Nordst. 16, x 520; 17, x 500 

(after Norstedt) . .147 

18-20.— C. Cucumis (Corda) Ralfs. 18, x 400 (after 

Gay) ; 19 and 20, x 400 (after Ralfs) . 152 

21-22. — C. Cucumis var. magnum Racib. 21, x 520; 

22, X 400 . . . 154 
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PLATE LX. 



Fias. 
1-3. 



4.- 



5-8.- 

9.- 

10.- 

11.- 
12-14. 

15.- 
16-17. 

18.. 
19. 

20.- 

21-23. 

24-25. 

26-27. 



PAGE 

Gosmarium Subcucumis Schmidle. 1, x 450 
(after Schmidle) ; 2 and 3, x 520 . . 155 

C. Subcucumis ? x 520. This individual 
shows an intermediate condition between r 

axile and parietal chloroplasts . . 156^^^^ I '^' 

G, microsphinctum Nordst. 5 and 6, x 400 
(after Nordstedt) ; 6, zygospore; 7 and 8, 
x 520 . . . . 156 

C. microsphinctum tormB^parvulaWiWe. x 330 
(after Wille) . . . . 157 

C. microsphinctum var. majus Roy & Biss. x 
400 (after Roy) . . .157 

C. morsum West, x 520 . . . 157 

C. Phaseolus Breb. 12, x 400 (after Ralfs) ; 
13, X 400; 14, zygospore, x 500 (after 
WoUe) . ' . . .158 

C, Phaseolus forma minor Boldt. x 520 . 159 

C, Phaseolus var. elevatum Nordst. 16, x 570 
(after Nordstedt) ; 17, x 520 . . 159 

C. tiimidum Lund, x 400 (after Lundell) . 160 

G, tumidum forma subrectangularis West & 
G. S. West. X 400 . . .161 

C. TrafalgaHcum Wittr. x 400 (after Witt- 
rock) . . . .161 

C melanosporum Arch. 21 and 22, x 600 
(after Roy) ; 23, x 520 ; 22 and 23, zygo- 
spores . . . .162 

(7. asphasrosponim Nordst. x 570 (after 
Nordstedt). 25, zygospore {z, front view; 
z', end view ; 2", side view) . . 163 

C asphserosporum var. strigosum Nordst. 26, 
X 600 (after Nordstedt) ; 27, x 520 . 164 
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FIGS. PAGE 

1-2. — Cosmarium incoiispicuum West & G. S. West. 

X 520. 2, zygospore . . . 164 

3-7.— C. Uoculatum Breb. 3-6, x 520; 7, x 400; 

5-7, zygospores ; 7, after Ralfs . .165 

8-9. — C. bioculatum forma depressa Schaarschm. 8, 

X 800 (after Schaarschmidt) ; 9, x 520 . 166 
10-11. — C bioculatum var. Mans West & G. 8. West. 

X 520 . . . . 166 

12-15.— C. tenue Arch. 12, 14 and 15, x 400; 13, 

X 600 . . . . 167 

16-18.— C. Huctum'RaMs. 16, x 600; 17 and 18, zygo- 
spores, X 400 (after Ralfs) . . 168 
19-20. — C, tinctnm var. intermedium Nordst. 19, x 

520; 20, X 570 (after Nordstedt) . . 169 

21-22.— C. flavum Roy & Biss. x 400 (after Roy). 

22, zygospore . . . .170 

23-25.-0. coutractum Kirchn. 23, x 500; 24 and 

25, X 400 . . . .170 

26. — C coutractum forma Jacohsenii (Roy) West & 

G. S. West. X 400 (after Jacobsen) . 171 

27. — C. coutractum var. Gartanevse West & G. S. 

West. X 520. . . .173 

28. — C, coutractum var. ellipsoideum (Elfv.) West & 

G. S. West. X 500 (after Elfving) . 172 

29. — C. coutractum var. ellipsoideum forma retusa 

West & G. S. West, x 520 . .173 

30-32. — Ccontr actum YSbT, ellipsoideum ioTjnB, (1). x 520 173 

33. — C, coiitracttim var. ellipsoideum forma (2) . x 520 1 73 

34. — Zygospore of C. coutractum, x 400 . 171 

35. — Zygospore of C. coutractum var. ellipsoideum. 

X 400 (after LiitkemuUer) . .172 

36-37.— C. subcontractum West & G. S. West, x 400. 174 

38. — G, subaversum Borge. x 740 (after Borge) . 174 
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FIGS. PAGE 

1. — Cosmarium tetrachondrum Lund, x 400 (after 

Lundell) . . . .175 

2-5. — C. depressum (Nag.) Lund. 2, x 300 (after 

Nageli) ; 3 and 4, x 416 (after Delponte) ; 

5, X 520 . . . . 176 

6-9. — C, depressum var. achondrum (Boldt) West & 

G. S. West. 6, X 400 (after Boldt); 7-9, 

X 520 . . . .177 

10. — C. depressum var. reniforme West & G. S. West. 

X 520 . . . . 178 

11-13. —C. subquadrans West & G. S. West. 11, x 

500 ; 12 and 13, x 400 . . . 178 

14-16.— C. siiccisum West. 14, x 400; 15 and 16, x 

520 . . . . . 179 

17-18.— C. retusiforme (Wille) Gutw. 17, x 480 (after 

Wille) ; 18, X 520 . . . 180 

19.— C. mhretusiforme West & G. S. West, x 830 . 180 
20-21.— C Hammeri Reinsch. 20, x about 550 (after 

Reinsch) ; 21, x 520 . . .181 

22-23. — C. Hammeri var. homalodermxim (Nordst.) West 

& G. S. West. 22, x 400 (after Nordstedt) ; 

23, X 330 (after Wille) . . .182 

24-25. — C. Hammeri var. protuberans West & G. S. 

West. 24, X 520; 25, zygospore, x 400 . 183 
26-27. — C. Nymannianum Grun. x 520 . . 184 

28-30.— C. trilobulatum Reinsch. 28 and 29, x 520 ; 

30, X about 1260 (after Reinsch) . . 185 
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PLATE LXIII. 

FiaS. PAOB 

1-4. — Cosmarium granatum Breb. 1, x 400 (after 

Ralfs); 2-4, X 520 . . . 186 

5-8. — G. granatum var. subgranatum Nordst. 5, x 
570 (after Nordstedt) ; 6-8, x 520 ; 8, zygo- 
spore . . . .188 
9. — C. granatum var. Grunowii Roy & Biss. x 400 

(after Grunow) . . .189 

10. — C. granatum var. elongatum Nordst. x 400 

(after Nordstedt) . . .189 

11-15.— C. Pokomyanum (Grun.) West & G. S. West. 
11, x 400 (after Wittrock) ; 12, x 400 (after 
Nordstedt); 13, x 400; 14 and 15, x 520 . 190 

16-17. — C. pseudatlanthoideum West, x 520 . 191 

18-20.— (7. subtumidtim Nordst. 18, x 400 (after 

Nordstedt) ; 19 and 20, x 520 . . 192 

21-23. — C. subtumidum var. Klebsii (Gutw.) West & 
G. S. West. 21, X 535 (outline, after Gut- 
winski) ; 22 and 23, x 520 . . 193 

24-25.— C. galeritum Nordst. 24, x 400 (after Nord- 
stedt) ; 25, X 400 . . . 194 
26. — C. pseudonitldulum Nordst. x 400 (after 

Nordstedt) . . . .195 

27-30.— C. pseudonitldulum var. validum West & G. S. 
West. 27-29, x 520; 30 x 400 (after 
Nordstedt) . . . .196 
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PLATE LXIV. 

FiaS. PAGE 

1-3. — Cosmarium nitidalum De Not. 1, x 500 (after 

Wolle) ; 2, X 400 (after Nordstedt) ; 3, x 520 197 
4.— (7. canaliculatum West & G. S. West, x 625 . 198 
5-7.— C. pyramidatuvi Breb. 5, x 500; 6, x 400; 

7, side view, x 400 (after Ralfs) . .199 

8.^ — C pyramidatum var. angustatum West & G. S. 

West. X 520. . . . 200 

9-12.- — C, pisetidopyramidatum Lund. 9, x 400 (after 

Lundell); 10-12, x 520; 12, zygospore . 201 
13. — C paeiidopyramidatum var. stenonotum Nordst. 

X 400 (after Nordstedt) . . .202 

14-16. — C. varlolutnm Lund. 14, x 400 (after Lundell) ; 

15, X 400; 16, X 520 . . . 203 

17. — Euastrum pnlchellum Breb. var. retusum West 

& G. S. West. X 400 . . .46 
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